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THE SCOPE OF ACTIVITY OF THE ROENTGENOLOGIC 
PHYSICIAN’ 


ILLUSTRATED BY TEN ULCER PROBLEMS 


By LEWIS GREGORY COLE, M.D., New York City 


HIS title simply indicates a new 

phase of the old problem of “the status 

of roentgenology in the field of medi- 
cine” and, particularly, the standing of the 
roentgenologist compared with his col- 
leagues in other specialties. The status of 
roentgenology has been under discussion for 
the last three decades. An early phase of 
this is well illustrated by a personal incident. 
Before I accepted my first appointment as 
roentgenologist to the Roosevelt Hospital, 
my interne associates labored zealously with 
me to prevent me from forsaking the desired 
career as a surgeon to become a so-called 
“medical photographer,” because, at that 
time, the principal specialist in this line in 
New York was not a physician, and the 
x-ray plates were made throughout the city 
almost exclusively by the hospital engineer, 
apothecary, photographer, elevator boy, or 
bell hop. Only occasionally did a doctor 
associate himself with the department of 
roentgenology in a hospital, and then he con- 
descended to do so only as a stepping stone 
to some more dignified position on the staff. 
George Johnson, who was often referred to 
as the “court jester” of the old Society, 
summarized the situation by saying that “the 
specialty of roentgenology had been born 


*Read before the Radiological Society of North America, 
gy Seventeenth Annual Meeting, at St. Louis, Nov. 30- 
lec. 4, 1931 


with a breech presentation.” To me, it 
would seem rather that the older specialist 
rather looked upon the newcomer as an 
illegitimate sister. 

The highly complicated technic of radi- 
ography required some knowledge of elec- 
tricity for the operation and construction 
of apparatus and some knowledge of the 
principles of photography for the develop- 
ment of the plates. These factors 
caused roentgenology to become a specialty 


soon 


and, in those early days, the ability to make 
satisfactory roentgenograms was the chief 
function of the roentgenologist. Soon after 
he was able to obtain satisfactory roentgen- 
ograms, it became evident that the findings 
observed in them did not correspond with 
our preconceived ideas of what they should 
show. My personal interest in the subject 
of roentgenology was elicited to prove that 
a fracture of the middle third of the tibia 
and fibula, which, as an embryo surgeon, I 
had treated, was not in as bad position as 
the roentgenogram showed it to be. For 
more than a year before I ever made an 
x-ray examination myself, I worked in the 
department of anatomy under Hunnington, 
on shadows of fractured, articulated bones, 
to prove that the malposition observed in 
this first roentgenogram that had been made 
for me was due to “skiagraphic errors,” 
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which, subsequently, became the title of one 
of my first papers. The function of the 
roentgenologist then began to include the 
reading of these x-ray findings as observed 
in the plates, first, only as a description of 
what he saw and, later, interpretations of 
these gradations of shadows in terms of 
pathology. The gradual development of 
roentgenology occurred in the following 
order: (1) foreign bodies; (2) fractures; 
(3) kidney stones; (4) pulmonary tubercu- 
losis; (5) infected accessory sinuses; (6) 
cancer of the stomach or colon; (7) ulcer 
of the stomach; (8) post-pyloric ulcers; 
(9) gallstones and gall-bladder dye proce- 
dure followed each other in rapid succession. 

Advance in technic and interpretation, 
with rare exceptions, was largely the result 
of the activity of the roentgenologist, rather 
than other specialists. In the early days of 
roentgenology it was difficult for the at- 
tending physician to convince the patient of 
the necessity of having an x-ray examina- 
tion. Later the confidence of the laity in 
the x-ray diagnosis led them to demand such 
an examination, even when it was not sug- 
gested by the physician. Often the results 
proved embarrassing to the physician, re- 
vealing kidney stones, pulmonary tubercu- 
losis, cancer, or ulcer in patients he had not 
even suspected of having these diseases. 
Therefore, in those early days, the specialty 
of roentgenology developed rapidly. The 
engineer, the medical photographer, the 
apothecary joined in the procession and 
either developed commercial laboratories or 
occupied positions of responsibility as roent- 
genographers in reputable institutions, often 
splitting fees with the men who sent them 
work or with the hospital which practised 
medicine and used the income from this 
source to make up the deficits in less lucra- 
tive laboratories. 

The commercial x-ray laboratories pri- 
marily organized by these non-medical men 
not only split fees or gave rebates to phy- 
sicians sending patients to them, but they 
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openly advertised this fact by a monthly 
supply of blotters. 
note what reputable physicians would use 
such a blotter to blot the indorsement on a 
monthly check sent them by these labora- 
tories without any request on their part. 
This fee-splitting with the commercial lab- 


It was astonishing to 


oratories is an act which often causes the 
first offense of a reputable physician in the 
vicious habit which later extends to sister- 
specialties. I that fee-splitting 
among reputable roentgenologists is not as 
common as in some other specialties. The 
rapidly increasing demand on the part of 
patients to have roentgenological examina- 
tions, and the frequency with which unsus- 
pected diagnosed by _ this 
method, caused consternation in the camp 
of other specialists because of the loss of 
prestige, and because of the apparent lucra- 
tiveness of this procedure. Therefore, 
members of other specialties became the 


rejoice 


lesions were 


ready prey for the x-ray apparatus salesman 
who supplied small apparatus such as could 
be installed in any doctor’s office. In fact, 
these firms were not particular whether the 
customer was a doctor or not. This indis- 
criminate distribution of x-ray apparatus to 
those who had no experience in this highly 
technical specialty was like giving a pair of 
high forceps to a midwife. Patients who 
applied for medical advice were deceived by 
these physicians and were made to believe 
that they had had an adequate x-ray exam- 
ination, whereas the doctor who merely 
looked at them through the fluoroscope had 
had no previous training in roentgenology. 
Such practices temporarily encroached on 
the field of the competent roentgenologist, 
but permanently reflected discredit upon the 
ability of the doctor who adopted them. 
The patient who learns by subsequent exam- 
ination that such a doctor knows nothing 
about x-rays, suspects that this doctor knows 
no more about clinical medicine than he does 
about roentgenology. 

However, such dumping of small x-ray 
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apparatus on the general medical _practi- 
tioner by large and reputable manufacturers 
has led to consternation among roentgen- 
ologists as to the present status and future 
possibilities of roentgenology as a specialty. 
The demand for competent roentgenologists 
has far exceeded the supply, due, in part, to 
the rapid development of the specialty be- 
cause of its value in solving many problems 
of diagnosis and treatment. This is a con- 
dition which could not be wondered at, but 
the principal reason for the lack of supply 
of competent roentgenologists is the fact 
that the medical colleges and universities 
were not only slow in forming courses for 
adequate instruction, but 
were also slow in giving post-graduate in- 
struction. The excuse of the medical faculty 
of such institutions for not giving adequate 
undergraduate instruction is the insufficient 


undergraduate 


time for the study of essential subjects and 
they consider roentgenology an unimportant 
one, even though it plays some part in the 
diagnosis, differential diagnosis, or treat- 
ment in more than half of the cases pre- 
sented to them. In many of the institutions 
in which some instruction is given in roent- 
genology a concerted effort is made to dis- 
tribute the roentgenologic work among the 
various departments so that its immense 
value in diagnosis shall not embarrass the 
older sister-specialties. In this the 
x-ray diagnosis is kept under control so that 
it does not compete with the older clinical 
methods in the diagnosis of lesions and, 
particularly, in the other problems of medi- 
cine. 

This competition between clinical and 
roentgenologic methods was well illustrated 
in the problem or controversy concerning 
the relative value of the clinical diagnosis 
of tuberculosis compared with the roentgen- 
ologic diagnosis. It was not until Lawra- 
son Brown was converted and became a Saul 
of Tarsus that his preaching of the gospel 
of roentgenology converted so many of his 
Roentgenology has now 


way, 


clinical colleagues. 
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become the foundation upon which not only 
the diagnosis but the classification—the ex- 
tent and activity of the process—is builded. 

The consternation among roentgenologists 
as to the status of roentgenology has been 
indicated by casual remarks in and out of 
medical meetings since the very birth of this 
specialty, but its aggravation at the present 
time is denoted by the fact that it was the 
theme of two of the invited papers at the 
Third International Congress (Paris, 1931), 
where it was discussed by Dr. Lynham and 
by the speaker. Furthermore, it was the 
theme of the Caldwell Lecture at the 1931 
meeting of the American Roentgen Ray 
Society. Haenisch came all the way from 
Hamburg to emphasize the significance of 
the unstable status of roentgenology abroad, 
especially in his own country, and to warn 
us of the same approaching danger in this 
country, but he offered no suggestion as to 
On 
the other hand, Dr. Lynham, of London, 


a means of escape from this danger. 


suggested a roentgenologic institute, similar 
to that in London, composed of physicians, 
physicists, technicians, and even manufac- 
turers, to work in harmony in attempting to 
prevent the evil practices which threatened 
roentgenology as a specialty. I am not so 
much concerned as to whether or not roent- 
genology continues as a pure specialty as I 
am concerned with the grade of roentgen- 
ology practised—by the physician, as a clini- 
cian, by the roentgenologist, as a specialist, 
or by specialists in other lines, using it in 
their own work, provided only that they 
have prepared themselves by technical train- 
ing and by ample instruction in interpreta- 
tion of the roentgenological findings. I am, 
however, vigorously opposed to the installa- 
tion of an x-ray machine in a doctor’s office 
for advertising purposes, wherewith he 
makes only an inadequate, or even fake, 
x-ray examination to satisfy the demand of 
the patient, and, perhaps, to get an addi- 
tional fee to help him pay for the apparatus. 

Many of the younger men who entered 
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the field of roentgenology as a specialty are 
unable to obtain an adequate training, and 
this, together with the fact that they are 
young, prevents them from enjoying the re- 
spect which has finally been bestowed upon 
some of the older roentgenologists. Dur- 
ing the latter part of this period of the de- 
velopment of roentgenology as a specialty, 
two schools have become manifest. One 
school limits its scope to the making of 
roentgenograms or fluoroscopic examina- 
tions, describing the findings so observed 
and, in some cases, interpreting these find- 
ings into a diagnosis. In many cases, how- 
ever, these roentgenologists simply report 
the findings as “filling defects of the 
stomach” or “an area of density in the 
lungs” or “cloudiness in the antrum,” etc., 
leaving the interpretation of these findings 
to the clinician to whom the report is sent. 
Such roentgenologists shift the responstbil- 
ity of the roentgenologic diagnosis to the 
clinicians, rather than assume it themselves. 
The other school of roentgenologists applies 
the roentgenologic findings as observed, 
either fluoroscopically or roentgenographic- 
ally, to the solution of many problems of 
medicine and surgery. Exceptions which 
the first school makes to the rule of simply 
reporting roentgenologic findings (and, pos- 
sibly, giving a diagnosis) are evidenced in 
the following procedures. For example, a 
shadow denser than the bone is evidence of a 
metallic foreign body and, if this is the size 
and shape of a bullet, it results in the diag- 
nosis of a bullet. Diagnosis ends here but 
localization, especially by fluoroscopic con- 
trol during an operation, becomes more than 
a diagnostic problem—it becomes an impor- 
tant factor in surgical treatment; perhaps 
even more important than the cutting by 
the surgeon himself. Again, the position of 
the fragments in a fracture becomes the 
most important phase in the surgical treat- 
ment and either the roentgenologist or the 
must make the decision as to 


surgeon 
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whether these fragments are in a satisfac- 


tory position or not. This decision must, 
in turn, be based upon the roentgenologic 
findings. Whether this is done by the sur- 
geon or the roentgenologist is not so im- 
portant, but roentgenology becomes the 
prime factor in the solution of this problem. 
Let us cite another example. A_ kidney 
stone is readily diagnosed, for instance, but 
whether it is of size or roughness so that it 
will not pass becomes a roentgenologic prob- 
lem. Roentgenologic findings in pulmonary 
tuberculosis are so characteristic that they 
have not only become the basis of diagnosis, 
but, thanks to Lawrason Brown, they also 
have become the basis for classification as 
adopted by the American Tuberculosis Asso- 
ciation. This takes the field of roentgen- 
ology beyond diagnosis and makes it an im- 
portant factor in prognosis and indication 
for treatment. Well organized cicatricial, 
or even calcified, tubercles constitute the 
diagnosis of pulmonary tuberculosis, but 
these lesions should be definitely differen- 
tiated from the soft, mushy, snow-flake-like 
appearance characteristic of the subacute, 
exudative lesion. Almost complete resolu- 
tion of such an acute exudative process as 
this was not even suspected until revealed 
by a series of roentgenograms made at short 
or long periods of time. Therefore, diag- 
nosis, prognosis, life history of the disease, 
indication for treatment, and the results of 
treatment may be determined by this method 
of examination. Whether these findings are 
to be interpreted by the roentgenologist or 
the clinician is not important as long as 
either is qualified by experience to interpret 
the findings. Thus, many of those who are 
advocates of the simple, safe, and sane 
school have been forced beyond their ram- 
parts by this inevitable trend of progress. 
This trend of progress did not come of 
itself. The older men will remember the 
bitter opposition to the roentgenologic diag- 
nosis of pulmonary tuberculosis, even by our 
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own specialists. This antagonism began at 
the 1907 meeting of the American Roentgen 
Ray Society, at Cincinnati, and raged for 
several years. Even within the memory of 
the younger men, it has met with opposition 
from clinicians. The bitter controversy 
among ourselves concerning the value of 
roentgenologic findings in the diagnosis of 
duodenal ulcer centered at the Boston meet- 
ing of the Roentgen Ray Society, in 1913. 
It did not come without bloodshed, not as 
literal as the Battle of Bunker Hill, but with 
the same spirit. Now we may ask ourselves 
if these days of roentgenologic advance as 
applied to the problems of medicine have 
ceased. Must we now be content to relate 
these as historical events, or are we still 
within the era of history-making as roent- 
genology is applied to the problems of medi- 
cine? Those who adhere to the simple, sane 
method of reporting only findings and, pos- 
sibly, diagnosis, may be called the conserva- 
tive school. Those who hold the other 
point of view may call themselves the pro- 
gressive school. The conservatives will call 
them radicals and within their ranks will be 
found all shades of radicalism, from the 
pale pink (just off the snowy white) of 
conservatism to the fiery red of radicalism. 
However, even the extremes to which we to- 
day point will not compare in radicalism 
to many statements of the past: For ex- 
ample, in 1904, that one can make a diag- 
nosis of renal calculus with sufficient accu- 
racy so that it may influence the diagnosis 
or treatment of the lesion; in 1907, that the 
x-ray will in time prove to be the important 
factor in the diagnosis of tuberculosis; in 
1908, that the diagnosis of cancer of the 
stomach can be made with a greater degree 
of accuracy by this method than by all other 
methods combined, or, in 1913, that by the 
X-ray one can diagnose the new disease, 
duodenal ulcer. (Up to five years before 
that time it was practically unknown and 
had escaped the detection of world-re- 
nowned pathologists.) Compared with these 
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statements—so radical in their day—the 
statements of to-day will be lily-white or 
tinged only with the slight color of progress. 
This finding brings us to the subject of this 
communication, namely, the scope of the 
activity of the roentgenologic physician. 

Any one of innumerable lesions might be 
used to illustrate this subject, but one is 
selected in which I am especially interested, 
namely, gastric ulcer. This is, also, selected 
because it has been the center of great con- 
troversy which continues to involve all 
phases of the ulcer problems. What are 
these ulcer problems? There are ten of 
them. 

1. Diagnosis—Has the patient got an ulcer? 
2. Treatment—Should it be treated medical- 

ly or surgically? 
3. Malignancy—Do benign ulcers frequently 
become malignant ? 
4. Etiology— 
(a) Why does the ulcer develop where 
it does? 
(b) Why does the ulcer develop when 
it does? 

Pathogenesis—How does the ulcer de- 


wat 


velop? 
6. What is the life history of an ulcer? 
(a) Treated medically. 
(b) Untreated. 
7. Process of repair—How does the ulcer 
heal? 
(a) By granulation tissue. 
(b) By cicatricial contraction. 
8. If treated surgically, what operation is 
indicated ? 


(a) Gastro-enterostomy. 
(b) V-excision. 
(c) Sleeve resection. 
(d) Partial or subtotal gastrectomy. 
9. What is the result of medical treatment ? 
(a) Mortality. 
(b) Morbidity. 
10. What is the result of surgical treatment? 
(a) Mortality. 
(b) Morbidity. 


To be convinced that these problems pre- 
sent themselves in each ulcer case, one needs 
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only to sit in the consultation room and 
check this list. Rarely would any of these 
problems, except etiology and pathogenesis, 
escape discussion. Now let us apply roent- 
genology to a solution of them. 

1. Diagnosis—The negative or positive 
diagnosis of gastric ulcer rests almost ex- 
clusively upon the roentgenologic findings. 
Few are the surgeons who would operate on 
a chronic gastric ulcer without its presence 
having been established by roentgenologic 
findings. 

1-A. Differential Diagnosis —The dif- 
ferential diagnosis of cancer from ulcer is 
even a more difficult clinical problem than 
diagnosis. How can the x-ray help? If 
we combine all of our clinical and roentgen- 
ologic evidence of cancer and ulcer into a 
single group of evidence and say that it in- 
dicates an organic lesion (as is done in some 
of the larger clinics), the next question is, 
With what ease and degree of assurance can 
we separate these malignant and non-malig- 
nant lesions from each other solely by an 
observation of the roentgenologic findings? 
For example, if we were to take 56 cases 
of such organic lesions of the stomach, can- 
cer and ulcer combined, and shuffle the 
charts, and single characteristic films from 
each serial set of roentgenograms, as one 
would shuffle a pack of cards, any one of 
you, or all of you, can pick the cancers from 
the ulcers by the roentgenograms as readily 
and as rapidly as one can separate the reds 
from the blacks in a pack of cards. In each 
new pack of cards there is a joker, an adver- 
tising card, and two blanks which may sub- 
sequently be used either as reds or blacks. 
So with the 56 cases, the proportion of jok- 
ers and blanks is almost exactly the same. 
Over and over again, I have watched medical 
students pick the malignant from the non- 
malignant lesion by this procedure and I 
know whereof I speak. You may ask, 


“How about the 8 per cent of jokers and 
blank cards?” 


A subsequent roentgeno- 
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graphic examination after the patient has 
rested in bed two weeks will decide whether 
the two blanks are to be red or black—ulcer 
or cancer. The joker will remain a joker 
until the bitter end, defying the clinician, 
the surgeon, the roentgenologist and, partic- 
ularly, the pathologist, even when he has the 
gross and microscopic specimens in hand. 
Only by death or continued life is the status 
of the joker settled. This is no jest or joke 
—I have absolute proof of this group of 
cases which will be the subject of our next 
communication. 

2. Treatment.—Should it be medical or 
surgical? Clinicians and = surgeons will 
argue this point on generalities until “‘king- 
dom come,” but in specific cases, observed 
roentgenographically, this problem is easy. 
What medical man would wish to treat such 
a case as this medically?’ Or what present- 
day surgeon would wish to operate on an 
ulcer as small as this?? Although, as a mat- 
ter of fact, in the dark days of ignorance, 
this particular ulcer was treated surgically. 
3etween these extremes there are a great 
many medium sized ulcers, such as this.” The 
question arises, Which of these medium 
sized ulcers should be treated medically, and 
which surgically? This problem will be an- 
swered later in this paper under the heading, 
“The Results of Medical and Surgical 
Treatment as Observed Roentgenographic- 
ally.” 

3. Malignancy of Gastric Ulcer.—Do 
benign gastric ulcers frequently become 
malignant? Clinical histories can be inter- 
preted in such a way as to indicate that 
ulcers do become malignant, but the roent- 
genologic evidence indicates that benign gas- 
tric ulcers do not become malignant. That 
some ulcerating lesions may have malignant 
invasion in one or more areas of the sur- 
rounding mucosa, there can be no doubt, but 
we believe these were malignant from the 


2Slides were shown demonstrating different types of gastric 
ulcer. 
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start. The frequency of this particular type 
of lesion compared with the benign type of 
gastric ulcer, on one hand, and the ordinary 
types of carcinoma, on the other, is relative- 
ly slight. Such malignant ulcers do not 
diminish in size in two weeks on rest in bed, 
and benign gastric ulcers, regardless of their 
size, will reduce very materially, usually to 
one-half their original size, in two weeks if 
the patient is kept in bed. Thus one can 
readily establish the differential diagnosis 
between these ulcers with a malignant lip 
and the benign gastric ulcer, by the very 
simple procedure of keeping the patient in 
bed for a period of two weeks, and making 
a second roentgen examination at the end of 
this time. 

4+. Etiology: 

(a) Why does the ulcer develop where 
it does? The fact that ulcers develop on the 
ventral and dorsal surface of the stomach 
close to the 
by roentgenograms of, approximately, 350 
cases. A line drawing of the stomach, with 
a dot indicating the location of these ulcers, 
graphically attracts one’s attention to their 
peculiar distribution. Here, for the first 
time, the roentgenologist may be required to 
go out of his field of activity for an answer 
to the problem. The question now presents 
itself, Shall he, by personal investigation of 
either literature or specimens, look to see 
what anatomical structures correspond with 
this peculiar distribution of the gastric 
ulcers? As a medical photographer, he 
does not claim this right, but as a physician, 
his field is not necessarily limited to the 
making and interpretation of roentgeno- 
grams. As precedent for extending his 
activity from one field of research to another 
in search for the truth concerning these 
problems, my worthy predecessor offers the 
most glorious example. From the roent- 
genographic examination of a bone lesion of 
the upper end of the humerus I was unable 
to make a positive diagnosis between infec- 


lesser curvature is proven 
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tion and malignancy, although I leaned to- 
ward the infectious side. Surgery was per- 
formed by Dr. R. P. Wadhams and both the 
microscopic sections and roentgenograms 
were submitted to Dr. Ewing. 

From Ewing’s study of the microscopic 
slides, as a pathologist, he considered the 
From his observation of 
the x-ray findings, he considered it non- 
malignant. Which of these did he choose 
to make his final diagnosis of malignancy 


lesion malignant. 


or non-malignancy? He chose the x-ray 
findings—and the x-ray findings as /ic inter- 
preted them. I would rather have /is opin- 
ton of the x-ray findings as to the malig- 
nancy of this lesion than the opinion of 
nine-tenths of 


fact, I think I would rather have his opin- 


the roentgenologists. In 
ion, based on the roentgenologic findings, 
than the opinion of any roentgenologist of 
whom I know. _ If, by /iis intensive study of 
roentgenograms of bone lesions, he has 
strayed from the field of pathology and 
broken down the fence which separates his 
pastures from ours, why may not some of 
us stray into the pastures of pathology, and 
do so without either him or his colleagues 
feeling that we are trespassing? Person- 
ally, I have found the grazing in these ad- 
jacent pastures of pathology and anatomy 
most gratifying. If anatomists or patholo- 
gists have not noted the coincidence of the 
anatomical relation of the terminal branches 
of the left gastric artery to that of the most 
frequent location of corporic ulcers, or if 
this finding has been observed but buried in 
the archives of pathology, a reiteration of 
this finding by a roentgenologist may not 
be amiss. 

(b) Why does the ulcer develop when it 
does? This is the only phase of the ulcer 
problem in which I am uncertain of the 
facts. When these facts are presented, as 
they will be in the study of pathogenesis and 
the process of repair, others instinctively 
jump to a certain conclusion, which I too 
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have formed. 
present this conclusion, lest it weaken the 


I am unwilling, however, to 


other portions of the article, for which 
ample proof is submitted. 

5. Pathogenesis—How does the gastric 
ulcer develop? Can the x-ray help us here? 
That gastric ulcers develop as small mucosal 
ulcers and gradually increase in size, by the 
acid gastric secretion gradually eating or 
digesting away that portion of the gastric 
wall that is unprotected by the mucosa in a 
manner specifically described by Aschoff, is 
so firmly established in the minds of clini- 
cians and surgeons that few are cognizant 
of any other conception of the development 
of gastric ulcer. Yet, roentgenographic- 
ally, the evidence is overwhelmingly in favor 
of some other manner of development of 
bénign gastric ulcer. In proof of this, we 
submit the fact that many mucosal ulcers 
have been recognized roentgenographically 
and have been followed by subsequent ex- 
aminations, and never have we observed a 
small mucosal ulcer that has subsequently 
become a large “true ulcer.” Furthermore, 
we have never seen a truly benign gastric 
ulcer which, at a subsequent examination, 
was seen to be larger than it was at first. 
If ulcers do not develop in the orthodox 
way, is there any roentgenologic evidence 
to indicate how they do develop? A few 
cases have been observed roentgenographic- 
ally during the early stage of pathogenesis 
and these have been seen to yield peculiar 
roentgenological findings. The crater, in- 
stead of being clear-cut and well-defined, as 
it usually appears, is deep and irregular as 
if the barium were mixed with some strands 
Roentgenograms 
made of this case at a later date showed 


of non-opaque substance. 


the conventional clear-cut crater usually ob- 
served in gastric ulcers. The ragged, irreg- 
ular crater shown in the first roentgenogram 
was similar to the crater of a boil before 
the core had been extruded, and in the later 
stage after the core is out the crater has the 


conventional appearance. This finding has 
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been observed in several cases and leads to 
the conception of the gastric ulcer beginning 
as a boil. That is, the lesion begins as a 
necrotic area somewhere within the gastric 
wall and the exact location of the initial 
necrotic area predetermines the type of ulcer 
which will subsequently develop. Again 
may we stray into the green pastures of the 
pathologists through the rent in the fence 
already made by them and used by us, and 
search for the facts to confirm this concep- 
tion of the pathogenesis of gastric ulcer? 
As an amateur pathologist without a knowl- 
edge of others’ findings, and without the 
guidance of a professional pathologist, I 
have observed gross and microscopic find- 
ings confirming the roentgenologic findings 
as to the boil conception of the pathogenesis 
of gastric ulcer. 

6. Life History of Gastric Uleer—How 
long does the gastric ulcer last and does it 
change in size or shape during its life his- 
tory? Clinical symptoms suggestive of a 
gastric ulcer over a prolonged period of 
months, or even years, is considered one of 
the principal points of differentiation be- 
tween ulcer and cancer by those who believe 
that ulcers do exist for a long period of time 
and cancers are usually of short duration. 
The gross and microscopic pathologic find- 
ings would seem, on superficial observation, 
to confirm this theory of long duration, but 
we believe that we have pathologic evidence 
to disprove this. These findings and con- 
clusions will be described later under the 
Again we 
will revert to the roentgenologic findings to 


heading “Process of Repair.” 


see if they help in determining the length 
of time that an ulcer lasts and if, under 
roentgenologic observation, it is observed to 
heal. Also, What is the process of repair 
the 
Single roentgenologic examinations of gas- 


by which crater diminishes in size? 
tric ulcers made during the life history of an 
ulcer reveal that the craters of gastric ulcers 
vary in size and shape. arly in our study 


of this subject, we classified ulcers accord- 
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ing to the size and shape of the crater and 
these were named because of the similarity 
of the crater to some object that they re- 
sembled. Thus, we had the large, indu- 
rated, or “palm-like” ulcer, the “letter-box 
ulcer” of Moynihan, because it had a con- 
stricted neck, or if it was small it was called 
the “collar-button ulcer’; others were des- 
ignated as the “delaminating ulcer,” or the 
small, round, or “punched-out’’ ulcers. 
These ulcers of various size and shape were 
originally considered as totally different 
types of ulcers, but, by repeated roentgen- 
ologic examinations, three or four days 
apart, we found that they were not different 
types or kinds of ulcers but simply different 
stages in the life history of the same ulcer. 
That is, a large, indurated, or “palm-like,”’ 
ulcer soon contracts at the neck and becomes 
a “letter-box ulcer” and as it diminishes in 
size it becomes the “collar-button ulcer.” It 
finally diminishes to a small, round ulcer. 
Other ulcers start as small, round ulcers and 
never go through the previous types of re- 
pair. By repeated examinations of ulcers 
every three or four days, we have come to 
know the life history of these ulcers; that is, 
whether they last for months or years, or 
whether they disappear in a short period of 
time. Even ulcers that are much larger 
than the proverbial quarter will habitually 
heal in about a Thus, 
established that the ordinary variety of be- 
nign gastric ulcer is short-lived, not much 


month. we have 


longer in duration than a boil or carbuncle 
on one’s neck. 

Now the 
This 
problem of repair has had very little consid- 
eration but, from the roentgenologic find- 
ings, it is evident that gastric ulcers heal in 
two distinctly different ways. These will 
now be considered under the heading “Pro- 


So much for the life history: 
question arises, How does it heal? 


cess of Repair.”’ 

7. Process of Repair —The crater of a 
benign ulcer is gradually diminished in depth 
and diameter and, secondly, by an annular 
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constriction just beneath the mucosa which 
causes it to have a constricted neck, caus- 
ing the “letter-box,” “lagoon,” or “‘collar- 
button” appearance. These findings were 
observed by repeated serial roentgen exam- 
inations. We will again stray into the 
pathological pastures in search of micro- 
scopic evidence bearing on the process of 
repair. If one searches a microscopic slide 
for something other than to determine 
whether or not the ulcer is malignant, he 
will find a most interesting field of investiga- 
tion. Such an investigation reveals specific- 
ally the two processes of repair which were 
observed roentgenographically, namely, the 
filling of the crater from the bottom with 
newly formed fibrous tissue of various ages 
and, secondly, its diminution in size, partic- 
ularly, just beneath the mucosa, by a cicatri- 
cial constriction of a deposit of connective 
tissue in the submucosa. This constrictive 
ring of connective tissue is like a cruller or 
quoit with a hole in the center around which 
the contracts. 
Thus, the ulcer is diminished in size, first, 


connective tissue readily 
by a growth of granulation tissue in the bed 
of the ulcer, and, secondly, by cicatricial 
the sur- 
rounding it—both of these processes going 
The life history of 


contraction of connective tissue 
on at the same time. 
the gastric ulcer is principally influenced by 
rest in bed, which relieves the torsion on 
the terminal branches of the left gastric 
The fact that the average time re- 
quired for an ulcer cure, or complete heal- 


artery. 


ing of the crater, is less than a month has 
been such a surprise to many clinicians that 
they have suspected that perhaps the roent- 
gen examination had something to do with 
it. It is true that these patients had from 
twelve to eighteen roentgenograms made 
every three or four days and that the barium 
might have exaggerated the effect of the 
radiation by causing secondary radiation, 
but we have no proof or disproof of this 
contention. My own opinion is that roent- 
gen rays may tend to prevent superficial 
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the increased lymph follicles which are ob- 
served in the mucosa in all of these cases 
of small mucosal ulcers, and, in addition to 
this, they may have something to do with 
the process of repair. We know that boils 
on the neck are aborted or hastened in repair 
by x-ray treatment and, in my opinion, an 
ulcer of the stomach is nothing but a boil 
of the stomach. We believe that rest in bed 
causes a diminished tug on the terminal 
branches of the left gastric artery, thus in- 
creasing the blood supply so that it is greater 
when the patient is in bed than when he is 
in the erect posture. In one case in which 
a patient was undergoing bed treatment for 
gastric ulcer, he signed himself out at the 
end of two weeks at a time when the ulcer 
had become diminished to about one-half its 
original size. He remained up and about 
during the next month without rest in bed 
and the ulcer did not diminish in size dur- 
ing this time. He then returned to the hos- 
pital and, on bed treatment, it completed its 
cure in another two weeks. We believe that 
the rest in bed is a factor of paramount im- 
portance in the treatment of gastric ulcers, 
particularly those that occur near the in- 
cisura angularis. 

8. If treated surgically, what operation 
is indicated? Four operations are avail- 
able: (a) gastro-enterostomy; (b) V-ex- 
cision; (c) sleeve resection; (d) partial or 
subtotal gastrectomy. Can the roentgen- 
ological evidence aid us in determining 
which of these particular operations is the 
best suited for the particular case under con- 
sideration? Individual surgeons habitually 
come to use one or the other of these pro- 
cedures for most of the cases which present 
themselves for operation, regardless of the 
location or characteristics of the ulcer. 
Nevertheless, if practically all benign gastric 
ulcers will heal on medical treatment (rest 
in bed), why consider the type of surgical 
treatment which is necessary, except in the 
few cases in which there is extreme gastric 
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mucosal ulcers by. diminishing or destroying 












deformity or pyloric stenosis caused by a 
slipping or wadding of the mucosa so that 
it obstructs the pyloric canal and demands 
surgical relief? In such cases the roentgen- 
ologic findings are of great value in deter- 
mining the type of operation that is best 
suited for the particular case under consid- 
eration. 

9. What ts the result of medical treat- 
ment of gastric ulcer? Can the x-ray help 
in determining this? 

(a) Mortality of Gastric Ulcer.—Ot all 
the patients with benign gastric ulcer treated 
medically, | am unaware of a single one who 
has died while under treatment. One _pa- 
tient, having an unusual pathologic type of 
ulcer with a most unusual clinical history, 
suffered from repeated hemorrhage and 
might have died under medical treatment 
had an operation not been performed. He 
did die after a simple jejunostomy. Actual- 
ly, in our experience, there has been a zero 
mortality for medical treatment. 

(b) Morbidity(?)—Morbidity is divid- 
ed into two problems: Does the ulcer heal 
and remain healed or does it recur or do 
other ulcers form? Almost without excep- 
tion, benign gastric ulcers, regardless of 
their size, heal in about three or four weeks 
if the patient is put to bed. In a limited 
number of cases symptoms recur, but in 
most of these cases if a subsequent ulcer is 
observed, it is located in some other region 
of the stomach; that is, if the first one is 
in the corpus, the second one will be in the 
pylorus, or vice versa, or one will be on the 
ventral and the other on the dorsal surface 
or, in some cases, they may be separated by 
only a centimeter or so. Very rarely another 
will occur so close to the original site that 
it may be considered a recurrence of the 
Again, the gastric ulcer is like 
A second or 


same ulcer. 
a crop of boils on one’s neck. 
third boil is not considered a recurrence of 
the same boil, but a new boil; so with the 


ulcers. Some patients are susceptible to 
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ulcers and develop new ones which have a 
normal life history of three, four, or five 
weeks. 
10. 
(a) Mortality—The mortality for gas- 
tric resections for corporic ulcers in my own 


Results of Surgical Treatment. 


personal experience, with good surgeons, 
runs about 50 per cent. With V-resections 
or sleeve resections it is only slightly less, 
and for gastro-enterostomy without excision 
or cautery and purse-string closure the mor- 
tality is considerably less, but the ulcer is not 
removed. 

(b) Morbidity—Morbidity with all its 
complicating factors, incomplete relief of 
symptoms, marginal ulcers and the inefficient 
follow-up histories, especially when these 
are made by the surgeon who performed the 
operation, are such that I do not wish to 
discuss the morbidity of gastric ulcers 
treated surgically, but if practically all be- 
nign gastric ulcers heal under medical treat- 
ment, why should we discuss the mortality 
It is 
only in those few cases which are habitual 
ulcer-bearers that surgery might be consid- 
ered, but, even in the case of these patients 
who do develop crops of gastric ulcers, | 
would most emphatically warn you to be- 
ware of subsequent jejunal ulcers after a 
gastro-enterostomy or even after a pylorec- 
tomy. We believe that roentgenology is the 
final acid test to be applied to all gastric ul- 
cer cases to determine the results of either 
medical or surgical treatment and the rela- 
tive value of each. 


or morbidity of surgical treatment? 


Now as to the scope of the activity of the 
roentgenologic physician—if he chooses to 
limit his activity to the making of roent- 
genologic examinations, either fluoroscopic 
or roentgenographic, and of simply report- 
ing his findings as filling defects, irregular- 
ities, etc., making a definite diagnosis of 
cancer or ulcer in, say, half of the cases, and 
merely giving his impression in the other 
half, he selects the simple, safe, sane, and 
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easy way to practise roentgenology. But 
if he follows such a procedure, he becomes 
only a “good medical photographer,” with 
no more responsibility than a medical pho- 
tographer or technician often assumes, and, 
if so, he must suffer the consequences. On 
the other hand, if one learns to apply roent- 
genologic findings to all the problems of 
medicine, as we have shown they can be 
applied to the complicated, complex prob- 
lems of gastric ulcer, then he may become 
of such value to the institution or commu- 
nity he serves that he no longer need worry 
concerning the much discussed subject of the 
status of the roentgenologist, at least, so far 
as he personally is concerned. A very seri- 
ous problem, however, is the manner in 
which he seeks to apply these roentgenologic 
findings in his institution or community. 
This may be done diplomatically or antago- 
nistically. Regardless of how I do it per- 
sonally, I believe that it should be done dip- 
lomatically. When a doctor comes to see a 
series of roentgenograms of an ulcer case 
he has sent you, show him a similar case 
that has healed under medical treatment. If 
he doubts the single case, show him another. 
This, apparently, may not have any effect 
upon him, but as he thinks over it during 
the next week, he will wonder if he had bet- 
ter not try medical treatment, and, if he car- 
ries it out correctly, it will succeed. He then 
will think that he has discovered that gastric 
ulcers will get well under medical treatment, 
and he may write an article on it, completely 
forgetting where he got the idea—but never 
mind that. 
in two or three weeks. 


A few ulcers will not get well 
Most of these are 
malignant or are caused by some unusual 
pathologic ulcerative lesion, worthy of re- 
porting with roentgenologic and pathologic 
findings. The infrequeney with which an 
ulcer which has the roentgenologic findings 
of a benign gastric ulcer subsequently be- 
comes malignant, is so far below the mor- 
tality which would result from an operation 
of sufficient severity to even hope for a cure 
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should not be considered ; at least, it should 
not be used as a crowbar to pry the patient 
onto the surgical table. 

The problems of etiology, pathogenesis, 
pathology, life history of the ulcer, and the 
process of repair are problems which will 
interest only those who have a scientific bent. 
The roentgenologist can influence the sur- 
geon to use some operation particularly ap- 
plicable to the individual case being studied 
by simply showing him the result of such a 
procedure on some previous similar case. 
The surgeon, too, may forget the source of 
his inspiration to try some new operation or, 
at least, some operation which was new to 
him, and he may soon use it as the subject 
of an article. 

Surgical specimens are getting more and 
more scarce. I used to be able to get any 
number of specimens of gastric ulcers from 
various hospitals but, because of the fact 
that almost invariably sections of these spec- 
imens show that the ulcer was in the active 
stage of repair at the time it was removed, 
many of the surgeons who originally co- 
operated with me in collecting this material 
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were the ulcer malignant, that this factor 







have ceased to operate on ulcers. Thus, in 
many instances, we have killed the goose 
that laid the golden egg of freshly removed 
surgical specimens and now the source of 
surgical specimens of gastric ulcer is largely 
limited to one or two hospitals well known 
in our community. 

In order to judge all these factors for 
oneself, one must be more than a medical 
photographer. You must follow the case to 
the operating table or to the morgue; you 
must study the gross and microscopic speci- 
mens to see how they compare with the 
previous roentgenologic findings; you must 
follow the clinical and, particularly, the 
roentgenologic results of both medical and 
surgical cases and, very often, you must do 
this without compensation. However, by 
so doing, you will come to know for your- 
selves the facts just presented and, by diplo- 
matically presenting these facts to your 
medical and surgical associates, you will 
gradually become of such value to your in- 
stitution and to your community and to your 
colleagues, that the status of the roent- 
genologist, particularly insofar as you are 
concerned, will cease to be a problem. 


EXPERIENCE IN IRRADIATING ALL TYPES OF BONE TUMORS’ 


By MAX KAHN, MD., 


OR the purpose of x-radiation of 
bone tumors, it has been found con- 
venient to divide the tumors into two 

main groups, the benign and malignant. 

These again can be subdivided into the ra- 

diosensitive, partly radiosensitive, and non- 

radiosensitive. 

The giant-cell tumor is commonly benign 
and frequently radiosensitive. A number of 
cases cured by irradiation alone have been 
reported in the literature. This giant-cell tu- 
mor is not the typical giant-cell tumor, but 
~ARead before the Radiological Society of North America 


at the Seventeenth Annual Meeting, at St. Louis, Nov. 30 
Dec. 4, 1931. 
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the variant type, namely a bone cyst, con- 
taining giant cells which occur in the shaft 
side in young persons. A reaction follows 
soon after a course of irradiation, manifest- 
ed by swelling of the surrounding soft struc- 
tures, with more or less temporary increased 
distention of the tumor itself. This may 
continue for from three to six weeks, when 
there is a gradual diminution of the swell- 
ing of the soft structures and the tumor 
undergoes considerable regression. About 
this time there may be beginning evidence of 
calcification, slight at first, but with a grad- 
ual and definite increase in a few months. 
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The expansion by then may have very large- 
ly undergone regression and the tumor tissue 
may be replaced with a varying degree of 
' The giant-cell tumor 
It is note- 


new, dense bone. 
lends itself well to x-radiation. 
worthy in that it is both benign and radio- 
sensitive and that cures may be obtained 
from irradiation alone, particularly in the 
long bones. In the small bones, such as the 
patella or the os calcis, failure is more com- 
mon, although in some of these, cures have 
also been reported. 

Typical bone cysts, which also come 
within the benign group, are not radiosensi- 
These tumors, irradiation of which 
little or no 


tive. 
apparently produces 
change, are either best left alone or treated 
surgically. On the other hand, the acute 
bone cyst (variant type of giant-cell tumor), 
as noted above, is radiosensitive and vields 


Very 


to irradiation. 

Exostosis, another benign tumor, is non- 
radiosensitive, since it is highly differenti- 
ated and contains a large element of osseous 
substance. Attempts to produce regression 
or absorption have proven ineffectual. 

Chondromas, which are benign, are partly 
radiosensitive. Irradiation slows the growth 
when they are situated in the large bones, 
particularly in the sternum. One case of 
this kind, which has been under my observa- 
and treatment for eight-and-a-half 
vears, is reported in this paper (Case 2). 

Of the malignant tumors, [wing’s sar- 
coma and chondroblastic sarcoma are radio- 


tion 


sensitive. Because these tumors sometimes 
regress rapidly, the patient may remain 
symptom-free for from a few months to a 
His condition during this time 


generally is improved until recurrence takes 


few years. 


place, when degeneration occurs rapidly. 
Frequently there is metastasis to the lungs. 

Secondary chondromyxosarcoma is partly 
radiosensitive and irradiation should be 
pushed, if resection or local operation is per- 
formed. Metastatic carcinoma is also partly 


radiosensitive and should always be irradi- 
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ated. The best results are obtained in cases 
in which the multiple 
rather than single, particularly from carci- 


metastases are 


noma of the breast. Multiple metastases 
from hypernephroma do not yield as well. 
These patients may sometimes live for four 
In multi- 
ple myeloma, irradiation is of value partic- 
ularly as a palliative measure, although in 


or five years in relative comfort. 


some cases regression, and partial recalci- 
fication, has been obtained. 

In the non-radiosensitive group, sarcoma 
of bone, such as the extremely undifferen- 
tiated and 
myxoma, are not benefited by irradiation; 


type of osteolysis chondro- 
they are usually fatal despite any treatment. 
is also the highly 
sarcoma, which is 


Included in this group 
differentiated sclerosing 
resistant to irradiation. 

This study brings up the subject of the 
best method of treatment of bone tumors, 
whether it is by irradiation alone, or by 
surgery, or by a combination of both. It is 
quite obvious that surgery is the method of 
choice in those malignant tumors in which 
amputation is definitely indicated. Irradia- 
tion should be given shortly after the am- 
putation, the former being continued for a 
long time. On the other hand, if the malig- 
nant tumor is large and inaccessible, or diffi- 
cult of surgical removal, irradiation should 
be resorted to and pushed to the limit. 
Sometimes, in a case of this kind, regression 
will occur, or the growth will be arrested, 
and months or years added to the patient’s 
life; or an otherwise inoperable growth will 
be made operable. In the bone tumors dis- 
covered early roentgenographically, the best 
plan of treatment is to start irradiation as 
soon as possible. No harm will be done in 
giving the treatment while one is waiting to 
obtain a correct diagnosis. The diagnosis 
may not always be exact, if no biopsy is 
done. It will then have to be based on the 
roentgenographic evidence, clinical history, 
physical examination, and other laboratory 


tests. Indeed, a number of cases have been 











Case 1. Extensive destruction of 


Fig. 1 (above). 
the scapula suggesting a malignant bone tumor, with 


infiltration of neighboring soft structures. Head of 


humerus dislocated upward. 

Fig. 2 (below). Case 1. Eight years after deep 
irradiation. Note re-formation of scapula, with areas 
of absorption in region of glenoid. Head remains 
dislocated upward but there is good function. Pa- 
tient is clinically well. Practically no change has 
been noted in the bony structures in the last three 
years. 


irradiated with splendid results, without re- 
sorting to biopsy. We feel that, if the pa- 
tients are treated by an experienced roent- 
genologist, irradiation has advantages over 
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surgery in certain types of bone tumors; but 
we also feel that, in inexperienced hands, 
radiation therapy is best not employed. It 
is necessary, therefore, to decide which 
method is the proper treatment, irradiation, 
The selection of the 
correct treatment requires, in addition to the 


or surgery, or both. 


clinical history, physical examination, and 
laboratory tests, a knowledge of pathology 
the 


and—most important—experience in 


x-ray diagnosis of bone tumors. 


CASE REPORTS 


Case 1. C. McQ., age 16 years, was first 
seen by Dr. Bloodgood and the essayist on 


1923. He complained of pain in 
scapula and inability to move the 
He remembered hav- 
about five 


Jan. 25, 
the left 
shoulder joint easily. 
ing the 
months earlier. There was a swelling which 


fallen on shoulder 


had been present since then. There was no 
marked pain, only tenderness. 
tion showed the left shoulder lower than the 
right, the left wing scapula not being seen. 
The most marked swelling was toward the 
arm, below the spine. On palpation, swell- 
ing, which felt like edema, was noted, chiefly 
over the portion of scapula below the spine. 
Below the spine there was marked infiltra- 
tion of the soft parts. There was sugges- 
tion of fluid in the joint. 

A number of x-ray examinations were 
made during the first year, before and after 


Examina- 


irradiation. A review of the several roent- 
genograms of the chest and left scapula 


made from Jan. 31, 1923, to Jan. 23, 1924, 
following. There was marked 
destruction of the left scapula, chiefly in 
the region of the glenoid cavity and coracoid 
process and body. The spine of the scapula 
and acromion process appeared intact. The 
head of the left humerus and shaft revealed 
bone atrophy. The head was displaced up- 
ward so that it was out of the glenoid cav- 
ity. There was considerable swelling and 
infiltration of the soft structures surround- 
ing the left shoulder girdle. Roentgen ex- 


reveals the 
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amination of the lungs revealed moderate 
fibrosis, with a little peribronchial thicken- 
ing, and several calcified shadows in the 
right and left hilus and in the lung fields. 
There was no positive evidence of metasta- 
sis. 

For about a year, the patient received, 
at intervals of two and one-half months, 
deep x-ray therapy directed over the left 
shoulder girdle through different portals of 
entry. Roentgenograms of the chest from 
time to time revealed the restoration of the 
body of the scapula, coracoid process, and, 
to a lesser degree, the glenoid cavity. The 
swelling and infiltration of the soft struc- 
tures completely disappeared. No marked 
changes of the lung structures were noted 
in the several roentgenograms. 

In September, 1925, there was a small in- 
flammatory area on the arm a little below 
the axilla, which had the appearance of a 
red indurated area, resembling infection. 
When it ruptured and discharged a small 
amount of purulent material, a little of the 
exposed tissue was removed. Dr. Blood- 
good’s note on the microscopic study was, 
“We are dealing with granulation tissue, 
very vascular. No evidence of sarcoma. 
This indicates that it had nothing to do with 
the disease, but is probably an accidental in- 
fection.” 


The patient, who has been under observa- 
tion for nearly nine years, is examined 
about once a year, and was last seen in July, 
1931. At that time, the x-ray examination 
of the chest and scapula revealed a com- 
pletely restored left scapula. Clinically, the 
patient is well, enjoys life, and is able to 
work, 

This case is of especial interest because, 
clinically, the lesion was thought to be in- 
operable and we believed that we were deal- 
ing with sarcoma involving the scapula, with 
infiltration of the surrounding soft struc- 
tures. No microscopic diagnosis can be 
offered, but the result has been excellent 
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and the patient is well of an apparently 
malignant tumor. 


Case 2. F.S., white, male, age 39 years, 
married. The patient stated that, when 


wrestling 11 years before the present exam- 





Case 3. 
ischium, in all probability due to  sar- 
coma arising in an osteochondroma be- 
fore deep irradiation. 


Fig. 3. Destruction of the 


ination, he was squeezed against the head 
of his opponent. He remained in bed for 
a few weeks at that time. 
later he noticed a bulging about the size of 


Two 


vears after, the lump on the sternum grad- 


About a year 
a thumb in the region of the sternum. 


ually enlarged, increasing to the present size. 

The patient, who was first seen in March, 
1923, has been under observation since. He 
received the first course of deep therapy 
over the sternum on March 20, 1923, and 
has had up to the present time [1930], deep 
irradiation at intervals varying from two 
and one-half months to four vears. 

The first x-ray film revealed a tumor of 
the 
chondroma. 


sternum, which we believed to be 
Since then it has grown larger 
very slowly and there is now an increase in 
calcification. The 


negative. The heart has been enlarged from 


lungs are essentially 











Fig. 4. Case 3. The reveals recalci- 


pelvis 
fication of the ischium five years after deep irradia- 
tion. 


the first time the patient came under obser- 
vation. 

There has been no surgical intervention ; 
the only treatment has been deep irradiation. 
The patient is at present clinically well and 
is able to attend to his work as salesman. 
It may be of interest to note that his son, 
F.S., Jr., age 17, a student, has a chondroma 
of the 
finger, 
tumor. 

Case 3. Mrs. A. G. 
years, had indefinite symptoms in the region 


middle phalanx of the left index 


suggesting inheritability of this 


S., white, age 30 


of the right hip and thigh for one vear or 
more preceding this examination. There 
had been a stiffness in that region for three 
months and an occasional limping for six 
months. One month previously, she had 
noticed a lump in the region of the right 
groin. The patient was showing definite 
loss of weight when she was first seen. 
The general physical examination was 
negative. There was a round, smooth mass 
beginning at the pelvis and extending down 
the right thigh for four inches, seemingly 
anterior to the adductor muscles. The mass 
seemed to be arising from the ischium. 


X-ray examination showed a fairly trans- 
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parent, trabeculated tumor in the adductor 
region attached to the pelvis, with definite 
destruction of the ischium. X-ray exam- 
ination of the chest was negative and opera- 
tion was not advised. Deep x-ray therapy 
was given to the pelvis from March 16, 
1923, to a few months before the patient’s 
death in February, 1928. 

The patient died five years after the date 
of examination and six years after the onset 
The exact cause of death 
is not known, but the family physician re- 
No tissue was ob- 


of symptoms. 


ported it as hemorrhage. 
tained for examination. Judging from the 
clinical history and the x-ray studies, this is 
undoubtedly a case of sarcoma arising sec- 
ondarily in a benign osteochondroma of 
the pelvis. Unfortunately, no microscopic 
proof of the diagnosis is available. 

Case +. W. M. O., Jr., age 18 vears, 
sustained trauma to the thigh in November, 
At first there 
was only a slight limp, but two weeks later 


1923, in a football game. 


the patient began to complain of an ache, 
which was worse at night. There was no 
swelling. Treatment by an osteopath three 
weeks after the injury was followed by some 
swelling. 

On palpation during physical examination 
one month after the injury, one felt at the 
junction of the upper and middle third of 
the thigh a mass, most marked on the out- 
side, which resembled bone. X-ray exam- 
ination revealed an area of destruction of 
cortical bone under an area of new bone 
formation. The question of sarcoma was 
raised. The Dr. 
Bloodgood stated that he had never cured a 


chest was negative. 
case of sarcoma above the middle third of 
the femur and advised deep x-radiation. 
The patient was given a course of deep irra- 
diation in January, 1924, and another in 


March. Some months later there was 
spontaneous opening, with discharge of 


clear fluid and a sequestrum. The final im- 


pression was that we were probably dealing 
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with a sclerosing periostitis and not sar- 
coma. 

The case has been followed from time to 
time. In the last report received (April 30, 
1931), the lesion is said to be entirely healed 
and the patient clinically well. 

Case 5. 
first seen March 1, 1926, when she appeared 
with a lump in her left breast. Operation 
She went to New 
York, where the complete operation for 


Mrs. S. F., age 30 years, was 


was advised, but refused. 


cancer was done in August, 1926. The pa- 
tient returned for deep irradiation, the first 
course of treatments being administered 
over the chest in September, 1926. During 


the following three vears, she returned at 


A REPORT OF 


intervals of from three to six months for 
further irradiation. 
roentgen examinations were made of her 
chest and skeleton. She received several 
because at times her 
hemoglobin and red blood cells were low. 
The x-ray films of the chest and skeleton 
were negative until January, 1928, when 
suspicious metastatic shadows were found 
in the right mediastinum. A little later, 
metastatic shadows were found in the ver- 
tebrze, pelvis, and other bones. 


Meanwhile, numerous 


blood transfusions 


Her pain 
was invariably stopped by irradiation so that 
opiates could be discarded. The patient 
lived for about three years in relative com- 
fort. 


OVER A THOUSAND UNSELECTED CANCER 


CASES, TREATED IN 1931-1932, AT THE NEW YORK CITY 
CANCER INSTITUTE, WELFARE ISLAND’ 


By IRA I. KAPLAN, B.Sc., M.D., Director, Division of Cancer, Department of Hospitals, 
New York City 


ENERALLY speaking, the aim ot 
therapeutic efforts in medicine is to 
produce specifically beneficial re- 

sults. No matter what the disease, the phy- 
sician is expected to forestall death and 
prolong life in comfort. The sole exception 
seems to be in the case of cancer, and here 
the public has, unfortunately, been led to be- 
lieve that from the inception of the disease 
the patient is doomed, so that not infre- 
quently is the physician requested to do 
what he can to bring on the inevitable result 
as painlessly as may be. 

What is it that has created this impres- 
sion in the public mind? No doubt the most 
important factor has been the failure to 
identify a definite cause of cancer. The mys- 
tery of the unknown has served to add an 
altogether unnecessary dread to the disease. 
~ ‘SRead before the Radiological Society of North America, 
Soa ge - na Annual Meeting, at Atlantic City, Nov. 28 


From the Department of Hospitals, Dr. J. G 
Greeff, Commissioner. 


William 


Due to its insidious growth and the absence 
of pain in its early stage, most of its victims 
seek treatment long after the disease has 
progressed beyond the local area. It is be- 
cause patients apply for medical assistance 
late in the disease that their chance for cure 
is so slight; as a corollary to this inability to 
offer a cure many cases drift into the 
clutches of quacks. 

As yet no specific remedy has been found 
for cancer and we have had to confine our 
methods of treatment to surgery and radia- 
tion, which remedies have resulted in at least 
a moderate number of cures. 

The vast number of variations of cancer 
manifestation has prevented a definite stand- 
ardization of therapy, whether by surgery or 
irradiation. While we have progressed con- 
siderably in our knowledge of the manage- 
ment of cancer cases, we have not as vet 
been able to prescribe any particular type of 
treatment as a curative agent for all condi- 








Fig. 1. Epithelioma of lower lip treated by surgi- 
cal excision and neck gland dissection. No irradia- 
tion. Recurrence several months later. Patient died. 


tions. Many physicians, however, who are 
qualified neither by experience nor training, 
attempt cancer treatment along set lines, dis- 
regarding entirely the fact that a clinical un- 
derstanding of the individual case is re- 
quired in each instance. 

The early enthusiasm that attended the 
advent of radiation as a new force in ther- 
apy of cancer was a source of no little harm 
in this field. Because in the beginning radia- 
tion from radium and x-rays was acclaimed 
as a universal panacea for cancer, legitimate 
physicians readily accepted this new form of 
therapy, while the quacks seized upon it as 
a heaven-sent, newer, get-rick-quick scheme. 

Mistakes in surgery can fortunately be 
corrected in many instances, and life saved, 
but errors in radiation therapy rarely can 
be corrected, the condition in most cases be- 
coming worse and more painful for the vic- 


tim. Often results of such errors have been 
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Fig. 2. Epithelioma of lower lip treated by small 
dose of interstitial radium, followed by local resec- 
tion. Recurrence. Patient still living. 


so dreadful as even to justify the profession- 
al rejection of its employment. 

What becomes of patients treated for can- 
cer is a question asked not alone by the gen- 
eral public but by the profession as well. 
For if the doctor is to learn anything at all 
about cancer, he must know the results of 
his treatment of this disease. Only in this 
way can he avoid the repetition of possible 
errors, and, as errors in radiation technic 
often cause extensive destruction of tissue, 
mistakes in this field of therapy prove tre- 
mendously costly. 

Not always, in radiation, are the results 
immediately apparent. By reason of radia- 
tion’s latent powers, its effects often are de- 
layed over a period of many weeks and the 
biological reaction may extend beyond the 
usual period of action and resemble results 
as seen following surgical procedures. The 
so-called “Spatschadigen” of the Germans, 
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Fig. 3. Epithelioma of upper lip; insufficient ra- 
dium therapy. Recurrence, with metastasis to neck 
glands. 


the late reactions or sequelze of harmful ef- 
fect, may not appear until many months 
after treatment has been given. 

A full knowledge of the early and late 
reactions is essential, therefore, in the train- 
ing of one who would carry on successful 
cancer therapy. This is possible only if pa- 
tients can be cared for under proper auspices 
in an institution specially designed and 
equipped for such work. The Cancer Hos- 
pital on Welfare Island, under the jurisdic- 
tion of the Division of Cancer of the De- 
partment of Hospitals, City of New York, 
is an institution of this type. To this hospi- 
tal come patients from all sections of the 
city. They are accepted regardless of race, 
creed, color, or economic status, and wheth- 
er or not they have previously received 
treatment elsewhere, either from private 
physicians or hospitals or from hospitals of 
the municipal system. In this cancer hospi- 
tal patients are received in every condition, 
from the incipient stage of the disease to the 
most advanced. Old and young, all come to 
us for care, since cancer is no respecter of 
age. Here we can judge the results of treat- 


wa 
Jt 





Fig. 4. 
dium therapy. 
glands. 


Epithelioma of upper lip; insufficient ra- 
Recurrence, with metastasis to neck 
Post-radium therapy recurrence. 


ment already given, whether by surgery or 
radiation, or a combination of both; and 
here we can see the progression of the dis- 
ease throughout the body, even though the 
original, local lesion be entirely eradicated. 
Every type and method of treatment has 
been utilized in caring for these patients and 
much can be learned by a careful study of 
the work done here. 

Pathology.—In most cases the pathology 
was ascertained either by direct biopsy or 
by information from referring hospitals. Of 
the 1,236 cases, 240 had had no treatment 
before coming to our hospital, and the bal- 
(996) 


elsewhere, by surgery or irradiation or both. 


ance had been previously treated 
No less than 40 per cent of all cases admit- 
ted to the hospital received no treatment 
other than custodial care, owing to the ad- 
vanced stage of their condition. Of all the 
cases admitted to the Cancer Hospital, 69 
per cent were referred by 26 other hospitals 
and the rest by private physicians. Of the 
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latter class of patients, 25 per cent had to be 
conveyed from their homes, being bedridden 
or hopeless cases. 

The following tabulations show the types 
of lesions received for treatment and some 
details of the more important conditions 
cared for. 

List of Charts——1, Total number of cases 
received and results, January 1, 1931, to Sep- 
tember 30, 1932; 2, Mouth and Throat; 
3, Gastro-intestinal Tract; 4, Breast Cases; 
5, Gynecological Cases; 6, Genito-urinary 
Cases ; 7, Epitheliomas ; 8, Hodgkin’s Disease ; 
9, Sarcomas; 10, Type of cases present in the 
hospital October 25, 1932. 


A THOUSAND UNSE- 


1931, TO SEP- 


1-A—A STUDY OF OVER 
DURING JANUARY 1, 
TEMBER 30, 1932 


CHART 
LECTED CASES 


Patients in Cancer Hospital, January 1, 1931... 186 

Patients received from January 1, 1931, to 
epee aes UESS | + JRE elise alse lnen soe Somenbo 1,434 

Primary admittances wx 





BR TOS SRS ee ee Oa La eRe 
Report on 1,236 Primary Cases 
1,048 white 617 males 
180 colored 619 females 
5 yellow 101 years (oldest) 
3 not stated 11 years (youngest 
Diagnosis 
1,125 carcinomas 
57 sarcomas 
21 Hodgkin’s disease 
28 benign 
5 no diagnosis 
Results 
294 discharged living 762 deaths 
221 in the hospital 76 autopsies 
Additional Data on 570 Patients of 1932 
223 born in U. S. A. 
347 foreign born 


487 married 
72 single 
11 not stated 





CHART 1-B 
Not 
Epithelioma Total Improved Improved Dead 
i ee eee 60 30 6 24 
Deas cere 3 0 1 “A 
Skin, various .......... 3 0 0 3 
ce | eee nes 3 0 1 2 
Metastatic 
Origin unknown .... 9 0 5 4 
Primary Carcinoma 
See eee 2 7 6 9 
Mouth 2 5 25 
Tongue 6 8 46 
ee 2 3 4 
cc a 3 5 20 
Pharynx : 0 2 3 
(CC gees eee 0 0 1 
Antrum z 1 6 
Larynx 2 7 19 
Parotid 0 0 z 
Bronchus .... 1 1 2 
Le Eee ae 1 4 14 
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Not 
Total Improved Improved Dead 
MOTOR oo 2s 7 2 2 3 
fe a 2 0 0 2 
Breast) ............ 148 18 42 88 
Esophagus .............. 34 7 5 24 
Stomach  ........ 108 5 23 80 
Pancreas ..... Z 0 0 4 
SWET ee 3 0 0 3 
Gall bladdet.............. 1 0 0 1 
Cecum 1 2 3 
NORORIND ih ee 4 1 2 4 
Sigmoid ] 1 8 
Rectum 20 22 62 
OU 8 os eh 0 0 2 
Kidney ...... 1 5 1 
Bladder. .... 2 5 21 
Urethra .... 0 0 1 
LDS ee ee eee 8 9 25 
Co, ca ee 67 31 114 
Uterus ...... 4 0 7 
Verma. <2. 1 0 2 
Wailva: ccc. 1 1 3 
Ye 1 1 10 
Testicle 0 0 2 
Teratoma @) 0) 3 
Scrotum 0 1 2 
ig |, re : 6 9 35 
Metastatic 
Primary unknown.. 14 1 4 9 
PRATONORIA, co 57 2 19 36 
Hodgkin’s disease.. 21 > 7 9 
3enign tumors........ 33 14 Sx 11 
CHART 2-A 
Lip Cases 
CECT Le Ce, Co Gian eno ene Pe a eee ee 22 
ETS Sen es te eee ee enn ee Senne 
Females 
J Sears 
Colored 
Married 
<1 «| SNe ee CORO NRNc arin Ne a nS ee eae 





Ages.—Youngest, 46 years; oldest, 69 years. 

Four cases had had no previous treatment; 15 
cases had metastases. 

Results—Improved, 7; unimproved, 6; dead, 9. 


Comment.—Some of the most distressing 
conditions we have had to deal with were 
The upper lip 

The pathol- 


the malignancies of the lip. 

was involved in one case only. 
ogy in all cases was squamous-cell epitheli- 
In seven cases glandular metastases 
were present. In four cases previous neck 
dissection, with removal of the local lip 
In eight cases 


oma. 


lesion, had been performed. 
some type of radium therapy had previously 
been used unsuccessfully. In one case 57 
radium applications had been given to a re- 
sistant local lesion. In several instances 
irradiation healed the local lesion, but failed 
to prevent extensive metastases. From our 


observation the cases treated by interstitial 
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radium therapy did not do as well as those 
treated by surface radium therapy. In 
some cases, if operative removal of the bulk 
of the tumor had been done, subsequent 
irradiation would have proven more success- 


ful. 


CHART 2-B 


Mouth Cases 
Total number 
Males ....... 
Females .. 
White .....- 
Colored 
Married .. aoe 
“oc GRMN RA el eee mn eR OTE EEE Pann 
Ages.—Youngest, 44 years; oldest, 80 years. 
Twenty-three cases had metastases. 

Results —Improved, 6; unimproved, 4; dead, 22. 


Comments.——In most cases the local 
malignant lesion was associated with bad 








dental conditions and poor mouth hygiene. 
In some instances direct injury to the 
mucosa was easily traced to ragged, in- 
fected, filthy teeth. 
these cases were males and all of the white 


Without exception all 
race. The sites of involvement were the 
floor of the mouth, the alveolar ridge, and 
the buccal mucosa. In most instances ex- 
tensive metastatic involvement of the re- 
gional lymph nodes was present, and in 
some, necrosis of bone had occurred. Bone 
destruction was, in our opinion, due to pre- 
vious irradiation rather than to malignant 
Associated syphilis was present 
in but two cases. Radiation failed in all but 
two cases. Radiation with surgery gave no 
successful results. Fifty per cent of the 
cases were admitted in an advanced condi- 


extension. 





tion. Death occurred in most instances 
from cachexia and starvation. 
CHART 2-C 
Palate Cases 
CEOS HE SCC Ck an EO 9 
RRR Naa ecg Sk Pelt COAL a pa ie al iting RL Tl 9 
Females es 
OAS A ee SOR at RE Sere ene aes te ee 7 
? 


Colored 
Ages.—Youngest, 42 years; oldest, 69 years. 
Results—Improved, 2; unimproved, 3; dead, 4. 


Comments.—In our series, this condition 
Most cases exhibited 


affected males only. 
extensive ulcerative growths involving both 
the soft and hard palates. Surgical removal 
failed in cases so treated. Metastases were 





Fig. 5. Epithelioma of tongue, with extensive 
involvement of base of tongue, tonsil, and pharynx, 
with neck metastases. External irradiation only; 
progressive involvement. Death. 


present in all instances. Only two cases im- 
proved with local interstitial irradiation. 


CHART 2-p 
Tongue Cases 
Be RN | ee ae en Pee Oe 
Males 
Females ... . 
5S ES ACER ICE OIE COTE LE Sate ee a! : 
Single 
White ....... 
Colored 
Ages.—Youngest, 36 years; oldest, 101 years. 
Fifty-two cases had had previous treatment; 8 
cases were never treated. 
Results—Improved, 6; unimproved, 8; dead, 46. 












Comments.—All but seven cases were 
advanced and the local lesion was associated 
with bad mouth conditions in all cases. 
Only six cases had a concomitant syphilis. 
Metastases were present in all but six cases. 
The pathology in all cases was squamous- 
cell epithelioma. Twenty-eight cases had 
some sort of treatment previous to admis- 
In six cases surgical removal of the 


Ra- 


sion. 
lesion had not hindered the disease. 
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Treatment con- 
Recurrence 


Fig. 6. Carcinoma of antrum. 
sisted of surgery and radium therapy. 
to neck two years later. 


dium therapy employed in most cases was of 
the interstitial type. In all but six cases 
irradiation was unsuccessful. In_ several 
cases gastrostomy had to be performed for 
feeding purposes. Death ensued in most 
cases from cachexia, starvation, and pneu- 
monia. In our opinion, the poor results 
from irradiation were due to inadequate 
treatment in the first instance and failure to 


provide proper mouth hygiene. 








CHART 2-E 
Pharynx Cases 
CL ene a een eee cnc en eee ee 5 
Male 4 
Female 1 
SSS, eS ES Re OE Te eeeeene see eee emer 5 
Single 0 
White 4 
CIS SS eee EE ET RID Sree ID 1 


Ages.—Youngest, 22 years; oldest, 47 years. 
Results—Improved, 0; unimproved, 2; dead, 3. 
Comments.—All our cases were advanced 


and hopeless. All had had previous treat- 
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[ex- 
tensive involvement of the pharynx and ad- 
jacent tissues precluded any but palliative 
therapy. 


ment of some sort for “nose trouble.” 


CHART 2-F 
Larynx Cases 
SERN UNNNNR NIRS cP 8% 55 prt Da 28 


Married 
RARNIEB RS Bt ook Ie eo hs ne 
White 
Colored 
Ages.—Youngest, 28 years; oldest, 80 years. 

Results.—Improved, 2; unimproved, 7; dead, 19. 








Comments.—All but one were males and 
all but three were in an advanced stage of 
the 
formed elsewhere in 15 cases, and four pa- 


disease. Tracheotomy had been _per- 
tients required emergency tracheotomy upon 
admission, one of whom died during opera- 
tion. In all cases the lesion had extended 
bevond the larynx, and in 16 cases lymph 
node metastases in the neck were present. 
Only four cases had radium therapy, and 
seven cases had had x-ray therapy elsewhere 
Treatment at the 
hospital consisted of tracheotomy in in- 


previous to admission. 


stances in which it was necessary and high 
voltage x-rays to the neck when possible. 
Only two cases improved under treatment. 
Protracted x-ray therapy was not possible 
in any instance, and x-ray therapy of the 
regular type failed to check the progressive 
extension of the disease. 


CHART 2-G 
Tonsil Cases 

CUTE TACT 1 2 Gan ene nn Puede a ee 29 
Male 
Female 
SP EES 2S Rae li ee ee aprons Nee mera 2 
White 
Colored 
Yellow 
Married 
Single 
Ages.—Youngest, 33 years; oldest, 85 years. 
Results —Improved, 2; unimproved, 5; dead, 22. 










Comments.—Malignancy of the tonsil oc- 
curred in all but two cases in males of the 
50-60 age group. [ach tonsil was about 
equally involved, and involvement of both 
tonsils at the same time occurred in two 


cases. All patients but one were in an ad- 
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vanced stage of the disease. Only three 
cases had had tonsillectomy before admis- 
The pathology in most cases was 
All cases were 


sion. 
squamous-cell epithelioma. 
treated with x-ray therapy and 10 had ra- 
dium applications either interstitially or 
through a pack. In spite of treatment 22 
patients died, of whom only one lived more 
than a year, the average duration of life of 
the others being but from two to three 
months. Only two cases were improved 
sufficiently to be discharged to their homes. 
In our opinion these cases were all referred 
too late for effective treatment. Intensive 
irradiation in an early stage might have 
given better results. 
CHART 3-A 
Esophagus Cases 


CET NE SOT SSE a Ee ee Oo at TEER er SEE aE 34 
Male 








Female .... 
Married .. 
Single .... AS 
MS USERS ARE See nS Oe AEE EES 31 
COS Ei ESR ane eee Ser cE eee See een 3 


Ages.—Youngest, 40 years; oldest, 74 years. 
Three had had previous treatment; 31 had had no 


treatment. : 
Results —Improved, 7; unimproved, 3; dead, 24. 


Comments.—The esophagus cases repre- 
sented some of the most pitiful received. In 
most instances the patients were cachectic, 
wasted, and dehydrated. Most cases were 
white, married males over 40 years of age. 
The most prominent symptoms in all cases 
were difficulty in swallowing and marked 
loss of weight. Only three cases had had 
more than palliative treatment before ad- 
Diagnosis was made in most cases 
Our study of these 


Mission. 
by x-ray examination. 
cases leads us to conclude that treatment was 
applied far too late in the course of the dis- 
ease to produce good results. Favorable 
results followed only when gastrostomy was 
performed early and before complete dehy- 
dration had occurred. In most instances 
emergency gastrostomy resulted in rapid 
death of the patient. Treatment consisted 
of gastrostomy, forced feeding, and x-ray 
therapy through the mediastinum. Radium 
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Epithelioma of tongue and floor of mouth, 
Insufficient irradia- 


Fig. 7. 
with neck gland involvement. 
tion with gold radon seed implantation. Death. 


therapy was attempted in a few instances, 
but the results were not encouraging. 


CHART 3-B 
Stomach Cases 
gC Tr 5) 108 
INOS I Oe Ie Oh Ra Pe oc a .. 80 
LCE: Ce ne nee caesar eae CPE “s,m 
Married , .. 91 
Per Re tena ta nag A Poe) ie 
NSE oe eee ee a err Coe re nee eee 89 
Colored en 7 
SILC i SES Ree Se RA a Re I, ea ee 1 
| CT Eat 77 (C1 | Roe es ER ne 1 





Ages—Youngest, 28 years; oldest, 80 years. 

Fifty-eight cases in advanced stage; 28 cases had 
metastases; 5 cases were never treated. 

Results—Improved, 5; unimproved, 23; dead, 80. 

In 1932 there were 46 cases, as follows: 38 
Gentiles; 8 Hebrews. 


Comments.—Involvement of the stomach 
occurred third in frequency of all conditions 
treated. Males affected about four 
times as often as females. The disease oc- 
curred most often in the 40-60 age group. 
Metastasis was already present upon admis- 
Duration 


were 


sion in 50 per cent of the cases. 
of symptoms varied from one month to ten 


years. X-ray diagnosis was positive in 











Radical resection. 
Recurrence, with gluteal extension. 


Fig. 8. Carcinoma of rectum. 
No irradiation. 


Death. 


nearly all cases. Some form of previous 
operation on the stomach had been done in 
10 per cent. In several, previous gas- 
tro-enterostomy had been performed. In 
20 per cent of the cases the condition was 
so hopeless that no scientific therapy of any 
kind could be given. In six cases radium 
therapy and in 20 cases x-ray therapy was 
administered. In most cases only suppor- 
tive treatment and custodial care were pos- 
Operation was performed in 12 
cases. Death occurred instances 
from the extension of the local lesion, with 
cachexia, starvation, and metastases to other 


sible. 
in most 


organs. 

Our study of these cases suggests that in 
cancer of the stomach early diagnosis and 
early radical operative procedure are essen- 
tial to the lowering of the death rate. 
Irradiation so far in our hands has been of 
little avail. 


CHART 3-C 


Rectum Cases 








Colored 
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Fig. 9. Epithelioma of lower end of rectum. Local 


treatment for hemorrhoids. 
inguinal nodes. Death. 


Extension metastasis to 


Ages —Youngest, 25 years; oldest, 90 years. 

Results —Improved, 20; unimproved, 21; dead, 63. 

In 1932, of the 41 cases, 26 were Gentiles and 15 
Hebrews. 


Comments.—This lesion was the fourth 
in frequency in our series, occurring slightly 
more often in males than in females. In 80 
per cent of the cases some form of operative 
procedure had been performed previous to 
admittance to the Cancer Hospital, in most 
instances, merely a colostomy for emergency 
relief of obstruction. The pathology in 
most cases was adenocarcinoma and the site 
of the lesion in the lower portion of the 
rectum. Duration of symptoms to the time 
of admission varied from one week to five 
years. The most frequent symptom com- 
plained of was bloody stools, with diarrhea 
or constipation. Several patients had had 
previous treatment for hemorrhoids. Treat- 
ment after admittance to the Cancer Hos- 
pital in most instances was palliative only: 
colostomy in seven cases; radium therapy in 
20 cases; beside specific therapy in 15 cases, 
several had x-ray therapy. In several cases 
previous destructive radical operations had 
been performed, with increased misery for 
the patients. Several had received some 
form of radium therapy before admission 
to the Cancer Hospital. In most instances 
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Fig. 10. Extensive carcinoma of breast; no skeletal 
metastasis; too late for therapy. 


these cases suffered intense pains from 


sloughing due to over-radiation, or second- 
ary peritonitis from radiation necrosis or 
perforation. Radium treatment in most in- 
stances was by means of the proctostat 
(rectal applicator), which eliminates radium 
necrosis to a great extent and entirely pre- 
vents perforation necrosis and associated 
peritonitis. Death was due in most instances 
to cachexia and extension of the local lesion. 


CHART 4 
Breast Cases 
STE A YS ea pe 148 
Males 
Females 
5 ETE Se a ed Bn Meer IRN PReER pre re 119 
Colored 
Married .... 
Ss Se Re Ne rere oe ene nee 24 
Pregnancies 77 
Ages —Youngest, 22 years; oldest, 78 years. 
In 1932 there were 72 cases, as follows: Gentiles, 
57; Jews, 15. 
Previous Treatment 
57 had surgery 
19 had surgery and x-rays 
11 had radium 
53 had x-ray 
8 had no treatment 
113 had metastases 
11 in both breasts 
67 right breast 
67 left breast 
3 not stated 
Results—Improved, 18; unimproved, 42; dead, &. 









Fig. 11. Carcinoma of breast. Radical mastectomy. 
Recurrence, en cuirasse type, six months later. No 
irradiation. 


Comments——In our study of these cases 
several factors were noted. Most cases oc- 
curred in females, and most often in those 
had White 


were more often afflicted than colored, and 


who borne children. women 
the right and left breasts were equally in- 
volved. 


uncommon. 


Involvement of both breasts was 
Jewish women were slightly 
less subject to this type of cancer than 
Gentiles. The most frequent age of in- 
volvement was in the 40-50 year group. The 
pathology in most instances was adenocar- 
cinoma, next in frequency were the duct cell 
and scirrhous types. 

A study of the methods of treatment 
showed that surgery was performed in 50 
per cent of all cases but in only 25 per cent 
of these was post-operative x-ray therapy 
employed. The type of operation varied. 
In most instances a more or less radical 
operation was performed ; in no instance was 
a simple mastectomy done. In 90 per cent 
of these cases death occurred from metasta- 
tic involvement, which extensive 
when the patient came to us, a short time 
after operation, that we were of the opinion 


Was SO 











Fig. 12. En cuirasse carcinoma following radical 
mastectomy and post-operative x-ray therapy four 
years previously. 


the metastases must have existed at the time 
of operation. 

A distressing condition of many cases in 
which radical mastectomy had been per- 
formed, was swelling of the arm due in most 
instances to too extensive surgery. In the 
30 per cent of cases with extensive skeletal 
metastases, only palliative treatment was 
possible. In many cases, radium and x-ray 
therapy was employed, but failed to arrest 
the disease in any instance. From our ob- 
servations, cases treated with pre-operative 
irradiation and careful surgery gave the best 
results. Endothermic surgery was of value 
in ulcerated, bulky tumor growths, but 
added no additional assurance against devel- 
opment of metastasis. 

















CHART 5 
Ovary Cases 
CS SS eee ee eee Eee 42 
White 34 
(1S URE EE ES Per ie ce ere Anca Oe eee 8 
NN oe ee ee ee 27 
Single 15 


Ages.—Oldest, 71 years; youngest, 25 years. 

In 1932 there were 23 cases, of which 17 were 
Gentiles and 6 were Hebrews. 

Previous Treatment.—Twenty-four 
operated upon, and 23 had metastases. 

Results—Improved, 8; unimproved, 9; dead, 25. 


had been 
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Fig. 13. Carcinoma of breast. 
skeletal metastasis following radical surgical mastec- 
tomy. 


Comments.—A study of the cases of 
ovarian malignancy showed that married 
women were affected twice as often as single 
ones, and the incidence among white women 
was five times that among colored. In most 
instances the duration of symptoms was 10 
months; in one case it was 12 years (this 
patient improved under x-ray therapy and 
left the hospital after a stay of three 
months). In most cases the patients pre- 
sented a palpable pelvic tumor, associated 
with ascites. Fifty per cent of the cases 
had had previous operation. Generalized 
metastasis was present in 5 per cent of the 
cases, involving the peritoneum and in a few 
cases the liver and lungs. Because in most 
instances the cases referred to the Cancer 
Hospital were in an advanced stage of the 
disease, treatment consisted in palliation 
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with x-rays and symptomatic surgery for 
the removal of accumulated ascitic fluid. 
The best results were achieved by x-ray 
therapy, operative removal of the bulk of 
the tumor, and additional x-ray therapy. 


CHART 5-A 


Uterus Cases 
Total number ... 
ARE ESS SAE erate ene a Or act nny) ee ee SEED 
Colored ne 
LLC CO ESE oe se Re ae che so tc ee nee eee een a 
Married 
Pregnancies 
Ages.—Youngest, 40 years; oldest, 75 years. 
Results —Improved, 4; dead, 7. 

















Comments.—All but one case were mar- 
ried women but only eight of these had 
children. In two cases previous 
hysterectomy had been done for supposedly 
benign bleeding and the malignant diagnosis 
made post-operatively. 


borne 


Most cases were in 
the 50-60 vear age group. Post-menopause 
bleeding was the most common complaint. 
Many of the cases were far advanced in the 
course of the disease, and in some only a 
diagnostic curettement with radium in the 
uterus for controlling the bleeding was the 
therapy used. High voltage x-rays through 
the pelvis controlled the bleeding in some 
cases. Metastasis in the pelvis was present 
in most instances; in one case the metastasis 
was in the lungs. In seven cases death ap- 
proached progressively in spite of irradia- 
tion. 


; CHART 5-B 
Cervix Cases 




















Total number ... m 212 
1D SORES ED ES Gao Re ae tL a Ue, 149 
Colored ...... Ce een ec eS 
WUTC os eccsvi-ceccessesese 203 
Single 6 
Pregnancies 9 
BV OURS OU eon A ee yd a 54 


Ages.—Youngest, 23 years; oldest, 80 years. 


Comments.—In no instance was an early 
case of cancer of the cervix received at the 
Cancer Hospital, while in most instances the 
condition was well advanced. The disease 
occurred mostly in white Gentile women, 
nearly all of whom were married and had 
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Fig. 14. 


Double radical mastectomy; one-year in- 
terval between operations. Post-operative x-ray 
therapy; metastasis to skull; blindness in one eye. 
Death. 


borne children. In 16 cases a_ previous 
hysterectomy had performed and 
malignancy developed in the post-operative 
stump of the cervix or cervico-vaginal wall. 


been 


A concomitant syphilis was present in 20 
per cent of the cases. Previous treatment 
given in all but 25 per cent of the cases 
was irradiation of one kind or other. The 
pathology in most instances was squamous- 
cell epithelioma, plexiform next, and adeno- 
carcinoma only in 11 cases. Treatment at 
the Cancer Hospital consisted of intensive 
vaginal hygiene, transfusions in cases in 
which it was necessary, and irradiation by 
high voltage x-rays and radium. Surgery 
for relief of local infections was employed 
in few instances. Death was due in most 
cases to malignant extension to the pelvis, 
with associated infection. 











Fig. 15. Carcinoma of prostate. Operation; re- 
currence; metastasis to pelvic bones and skin (proven 
by biopsy). 


CHART 6 
Bladder Cases 








Married ... 
Single ) 








Ages.—Youngest, 34 years; oldest, 82 years. 
Results —Improved, 2; unimproved, 5; dead, 21. 


Comments.—All cases had been previous- 
ly operated upon, and most of them were 
hopeless upon admittance. 
tions consisted of simple suprapubic cyst- 


Previous opera- 


otomy for obstruction, resection of tumor, 
cauterization of the local bladder lesion, and 
in some cases radium implantation into the 
local growth. In only a few cases was ra- 
diation. therapy possible and high voltage 
x-rays were employed for this purpose. Fail- 
ure in these cases was due in most instances 
to late diagnosis and lack of early supportive 


irradiation. 














CHART 6-A 
Prostate Cases 
Total number ...................... Bis br Bates 50 
NTRS ESS 2 SSE teed earns een crete mes hn ete 44 
Colored 6 
Porto Rican... 1 
Married ......... 40 
Oi ees 10 
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Fig. 16. Carcinoma of prostate, showing metastasis 
to pelvis. 


Ages.—Youngest, 50 years; oldest, 74 years. 
Results —Improved, 6; unimproved, 9; dead, 35. 
Eighty per cent had metastases proven by x-rays. 
In 1932, of 23 cases, 20 were Gentiles and three 
were Hebrews. 
lesion seldom 


Comments.—This was 


found in the Negro race. 
Skeletal metastasis was 
present in 80 per cent of the cases. Supra- 
pubic cystostomy had been performed in all 


Concomitant 
syphilis was rare. 


but a few cases before admission and in the 
latter after entering the hospital. In only 
a few instances had radium therapy been 
employed before admission. Severe skeletal 
pains and cachexia were pronounced in most 
cases. In five cases radium therapy and in 
40 cases x-ray therapy was employed. Only 
six cases were improved and, in our opinion, 
this improvement was due to a combination 
of surgical relief of immediate local block- 
age and intensive generalized x-ray therapy 
to the pelvis. 
CHART 6-B 

Penis Cases 

CLT RE UUTED 00 eee ne nen can anne eee UO rose v 

Lt Reames 

Colored 

Married 

1, Tene eter 

Gentiles 

Hebrews 

Ages —Youngest, 32 years; oldest, 73 years. 

Results —Improved, 1; unimproved, 1; dead, 10. 


All had had surgical removal of the lesion pre- 
vious to admittance to the Cancer Hospital. 


























KAPLAN: UNSELECTED CANCER CASES 44 


Comments.—In no case of carcinoma of 
the penis was the Wassermann positive. In 
some cases dissection of the regional nodes 
was done. High voltage x-ray therapy was 
used in all cases and local radium applicators 
were employed in several. Only two pa- 
tients survived, 10 rapidly succumbing to 
secondary infection and metastases. 


























CHART 7 

Epitheliomas 
Total number _78 

Distribution 
FOC Sa eI nde ONE PE ee RPRER cee Me EN 69 
BRD a SE a as Sa 3 
Skin (various).......... 3 
ENT Ae ee AEC Eee Tete ae 3 
Metastatic (origin unknown)... 9 
COLD oo INS EE ee oe Spon SEO eter 50 
BPOMMAIES: oncsceciss erases a 28 
White ihe PO 
CEES 2 ah Se eee ane ees Ses Le Se al names Z 
Yellow 1 








Ages—Youngest, 20 years; oldest, 85 years. : 
Results —Improved, 30; unimproved, 13; dead, 35. 


Comments. — Surface epithelioma — oc- 
curred in most instances in the 50-70 years 
age group. The most frequent site of 
superficial epithelioma was on the face. 
Pathologically, the usual form was _ basal- 
celled. Frequently the lesion started as a 
small ulceration or keratotic wart. In two 
instances malignancy developed on an old 
lupus which had been persistently and fre- 
quently treated with x-rays. In spite of the 
seemingly mild malignancy of the basal-cell 
type of epithelioma, some of the most de- 
structive lesions were in this group and per- 
sisted in spite of treatment by x-rays, ra- 
dium, or surgery. In most instances the 
lesion had been over-irradiated. A study of 
this type of case suggested that the initial 
treatment failed because it was not intensive 
enough, and subsequent irradiations pro- 
duced more and more necrosis, associated 
with radiation vaccination. In 
malignancy and ulceration followed exces- 
sive exposure to diagnostic x-rays. In 
another, the malignancy developed following 
excessive x-ray treatments of keloids on a 
severe burn. In most instances death fol- 
lowed extensive destruction of the skin and 


one case 


mn 





Fig. 17. Epithelioma of scrotum, with metastasis. 
Progressive growth in spite of x-ray therapy. Death. 


adjacent structures. The colored race is 
seldom affected by this type of lesion. 


CHART 8 
Hodgkin's Disease 

SUSU eUA A SRCUERN OEE os 2c oun pos iectvasetaas cee ones eas eas 
URN ey PIR RE EN Sa a ed enced 
GREG cess ots sucerceesusscesevescoss 
[TE ARRON EASES SUPE ene ia nen eee 
Single 
Net ee aaah oh 
Colored. ..... : 

Ages —Youngest, 26 years; oldest, 73 years. 
Results—Improved, 5; unimproved, 7; dead, 9. 

















Comments.—All cases were in an ad- 
vanced condition of the disease, most of 
them having been admitted because of gen- 
eral weakness. Positive biopsy was had in 


every case. Most often the condition ex- 


hibited a generalized swelling of the lymph 


glands of the neck, axilla, and inguinal 
areas. There were two cases of abdominal 
Hodgkin’s. Several had associated enlarge- 
ment of the spleen and mediastinal nodes 
along with generalized superficial adenopa- 
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Fig. 18. Epithelioma of face, treated by radium, x-rays, and plastic surgery; persistent recurrence and 


Death. 


necrosis; loss of ear. 
thy. One case showed Hodgkin’s nodules 
in the skin along with involvement of bone. 
All but one case were treated with high volt- 
age x-ray therapy, some requiring addi- 
tional supportive treatment by blood trans- 
fusions. Treatment was effective in those 
cases that received protracted multiple doses 
of x-rays over a long period of time. The 
one case not treated was too far gone for 
any therapy. 


CHART 8-A 
Thyroid Cases 








IIR INN 0 2 5 GB a de ba 2. 
NM ee Aen eee ag el SS Se 3 
(eS ee ee a ee ee eee 4 
White 6 
Colored 1 
Married ; 7 
Sintte Ba tiles ie so Re ieee ate ee cS 0 
Ages —Youngest, 41 years; oldest, 69 years. 

Previous Treatment.—One had had _= radium 


therapy; 6 had had operation; 2 had had x-ray 
therapy. 

Results —Improved, 2; unimproved, 2; dead, 3. 

Comments.—Malignancy of the thyroid 
occurred almost equally in the two sexes. 
Diagnosis was made in all cases by biopsy. 
Six patients had had previous partial thy- 
roidectomy. In one case only could pallia- 
tive irradiation be employed. In two cases 
x-ray therapy was used following operation. 
All patients were treated at the Cancer Hos- 
pital with x-ray therapy, of whom only two 
were improved. In our opinion pre-opera- 
tive x-ray therapy might have produced bet- 


ter results, as it has done in our other clinics 
where this method has been pursued. 


CHART 9 
Sarcomas 
TIC EIB SS aR ae oon ec ee MTSE 57 
Types 
Melanosarcotia. <.....-.0-...22<:0: 
Myosarcoma ........ 
Fibrosarcoma ... 
Myxosarcoma 
Lymphosarcoma  ... 
Osteochondroma ... 
SIE GANCOMIA s2.c. 5s... 
Uterus—sarcoma 
Cervix—sarcoma 
OS ees put | ©, ene Cee na a eee ea 
Bone Sarcoma 












SET | (RE EES pene ae eee Ce eee een ES 1 
URI Seok chile Pk ee a So a 1 
Antrum 1 
(ae 1 
Z 
3 
7 
Z 
EC ER eRe ete et teen eee Ren Cea es es ee 2 


Results —Improved, 2; unimproved, 19; dead, 36. 


Comiments——The most frequent type of 
sarcoma seen in our series was osteogenic 
bone sarcoma. Diagnosis was made in 
most cases by the roentgen examination, 
confirmed in some instances by operation, 
either simple exploratory or amputation. 
Pathological fracture occurred in several 
cases, especially cases in which the femur 
was involved (7 instances). In some cases 
irradiation stayed for a short period of time 
the progress of the disease. In most cases, 


however, it was not effective nor was sur- 
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Fig. 19. Epithelioma of face, treated by repeated 
x-ray doses; recurrence; repeated x-ray and radium 
treatments; extensive persistent necrosis; radiation. 
Death. 


gical interference possible. Of the 20 pa- 
tients, 14 died soon after treatment had 
been instituted, while the others remained 
unimproved. 

The 13 cases of lymphosarcoma were all 
proven by operation. The most frequent 
type of involvement was that of the cervical 
lymph nodes (5 cases) ; inguinal and retro- 
peritoneal nodes (2 cases each), and the 
back, tonsil, intestine (1 each). There was 
one case of generalized lymphosarcoma. 
All but one patient were over 35 years of 
age, and all were in advanced stages of the 
disease when admitted to the Cancer Hos- 
pital. The intestinal case was a white male, 
aged 37, and the lesion involved the small 
intestine, which had been resected. X-ray 
therapy was employed in all cases but gave 
only temporary relief. Of the 13 cases, 10 
died. 

Irradiation for fibrosarcoma was only 
slightly effective, because patients were re- 
ferred for this form of treatment in an ad- 
vanced stage of the disease following opera- 
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Fig. 20. Epithelioma of skin—unusual epithelioma 
of face and hands. Persistent extension in spite of 
radium therapy. 


tion for removal of tumor growth. Most 
lesions involved the fascia of the back. 

Myosarcoma in two cases involved the 
nose; both were operated upon. The third 
case involved muscle of the face. X-ray 
therapy was used post-operatively in all 
cases, with little effect. 

The three cases of uterine and one case 
of cervical sarcoma were diagnosed only fol- 
lowing curettage. All four cases were ad- 











Fig. 21. Hodgkin’s disease; progressive involve- 
ment in spite of extensive and persistent x-ray ther- 
apy. Death. 


vanced and died in spite of intensive irradia- 
tion. 

The melanosarcomas involved the eye in 
two cases, and the skin in two cases. Sur- 
gical interference plus irradiation was un- 
successful in controlling the eye lesions. 
The skin cases involved the limbs, with gen- 
eralized metastases. Irradiation was of no 
avail in any of the cases. 


CHART 10.—PATIENTS IN CANCER HOSPITAL, 
OCTOBER, 1932 
IANO NRE RUNONNRIR SOMCTNI ND ce Bo os J as zZ 
Epithelioma, forehead .. 1 
Epithelioma, face............. 4 
Malformation, face 1 
Cancer, skin 1 
Epithelioma, skin (abdomen)..........................-..-------- 1 
Cancer, cervical gland ; 1 
Burn of neck 1 
Epithelioma, lip e 7 
RSNNMMPUDSENED / WURINON ooo ee 6 
Epithelioma, mouth 5 
Epithelioma, tongue ...................-.. 5 
imenc ailceration, tongue... 1 
Mixed tumor, left parotid 4 
1 
2 
1 
6 
2 
2 
29 

































ee et, eo aes 
Cancer, 
Cancer, pharynx.......... 
Cancer, tonsil 
OO ES ECCT Ra Ra cere Meet Le ae nee ree 
Cancer, thyroid 
CL a | eee eer 
Cancer, breast 
Cancer, esophagus... 3 
Cancer, stomach 11 
ReneS EaL ct. | | Re aaa 1 
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Fig. 22. Melanosarcoma of foot; metastasis to 
inguinal area. Recurrence following local removal 
and cauterization. Death. 


(Ganoer saiein Git 3) ee ee Z 
Cancer, rectum _ 
RES EEE | Sane pe ee eee 
STATE: SSS 5 a ee eee 1 
Rectal abscess eee 
Cancer, ovary.... 
RERUNS, PRINCI sso ee ee 1 
NCRNRORN SIDR oo Fe he 40) 
CA Oe ey |p: ee ee eee 
Cancer, bladder ................. . 
Ne SO, 1 aa a a aes eer er 1 
Cancer, scrotum ... Ee SNORE Rte ee 
eS cc | ee ee 

Epithelioma, penis........ 
Hyponephroma 
Osteosarcoma, face bs 
RUCEUMED EYAL RUNNER avec hs 8h a eae 
Hodgkin’s disease ............ 
Kaposis disease 
Mycosis fungoides 
Tumor, brain 






























In the preparation of the statistical figures 
cited in this study I had the valuable assist- 
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ance of Dr. Caroline R. Martin, to whom 
my grateful thanks are due. 


CONCLUSIONS 


This study has emphasized that cancer, as 
an important cause of death, leaves no race 
immune from it. From the study of spe- 
cial types of certain classes of cancer among 
races, for example, cancer of the cervix is 
infrequently found among Jewish women, 
and cancer of the skin, mouth, and tongue 
quite uncommon among the colored race. 
Few men have cancer of the breast. 

We also find that the control of cancer 
depends on how early the condition is diag- 
nosed, and how soon appropriate treatment 
is instituted. To be effective, treatment, 
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whether surgery or irradiation or a combina- 
tion of both, must be intensive and must be 
properly administered at the outset. Sec- 
ondary treatments are seldom effective. 

In order of frequency in our series, 
malignancy involved the different organs of 
the body as follows: Cervix, 17 per cent; 
breast, 11.9 per cent; stomach, 8.7 per cent; 
rectum, 8.4 per cent; tongue, 4.8 per cent; 
face, 4.8 per cent; prostate, 4 per cent; 
ovary, 3 per cent; esophagus, 2.1 per cent. 
The other organs were less frequently in- 
volved. 

A large properly organized custodial hos- 
pital is necessary for the care of cancer pa- 
tients and when so established may succeed 
in improving many cases committed to its 
care. 





THERAPEUTIC FEVER PRODUCED BY DIATHERMY’ 


ITS PRESENT DEVELOPMENTS AND FUTURE POSSIBILITIES 


By J. CASH KING, M.D., Mempnis, TENNESSEE 


EFORE discussing the diathermic 
method of producing therapeutic 
fever, it will be necessary to consider 

in a general way some of the facts pertain- 
ing to fever itself. 

Fever is a reaction within the body char- 
acterized by certain symptoms and signs, the 
most outstanding of which are an elevation 
of the general body temperature and an in- 
creased metabolic rate. These reactions rep- 
resent an imbalance of those physical and 
chemical mechanisms which maintain the 
normal temperature of the body in health. 
The physical operates through the sym- 
pathetic nervous system, controlling heat 
dissipation from the body by its vasomotor 
effect on the peripheral arterioles. The 
chemical increases or decreases the amount 


*Read before the Radiological Society of North America, 
i ~ Seventeenth Annual Meeting, at St. Louis, Nov. 30- 
lec. 4, 1931. 


of heat production through metabolic pro- 
cesses. 


BENEFICIAL EFFECTS OF FEVER 


Within the last decade, medical science 
has recognized that pyrexia is a defense re- 
action which protects the body against in- 
jurious agents by facilitating the production, 
and hastening the action, of substances or 
specific antibodies found in the body that 
combat bacteria and their toxic products. 
It is apparent that other factors are also at 
work in induced pyrexia. Sustained high 
temperature causes peripheral vasodilata- 
tion, and has a direct thermic effect on the 
causative infectious organisms. 

Rolly and Meltzer (1), as well as others, 
have found that animals kept at a high tem- 
perature in a thermostat room develop a 
much more effective defense against intoxi- 
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cations and infections than those left outside 
at ordinary temperatures. By injecting 
small doses of bacteria or toxins as they oc- 
cur in diseases, the heated animals show 
many advantages over the controls by liv- 
ing longer; many of them survive doses that 
inevitably kill the control animals. 

It is true that infectious diseases, accom- 
panied by rise of temperature, are self-limit- 
ing. On the other hand, it is equally evident 
that afebrile infections are not self-limiting. 
Syphilis, gonorrheal infections, and the ar- 
thritides are included in this category. Ef- 
forts to control these with artificial fever 
produced by diathermy have met with note- 
worthy success. 

‘Repeated experiments by Bessemans (2) 
have proved that temperatures of 40° C. for 
two hours, or 42° C. for one hour, have an 
intense destructive action upon emulsions of 
active syphilitic virus, prepared from specific 
lesions of animals or man. If the syphilitic 
testicles of rabbits are treated with heat in 
the form of a continuous bath at these tem- 
peratures, the orchitic primary manifesta- 
tions of syphilis are cured with certainty, 
without apparent danger to the organ or the 
general organism. The treponema become 
immobile and disappear after 24 hours or 
more, and the tissues of the organ rapidly 
resume their normal microscopic aspect. 

According to the work of Corbus and 
O’Connor, reported by Pugh (3), higher 
temperatures—from 46 to 47° C.—for from 
20 to 40 minutes are necessary for the de- 
struction of the gonococcus, either im vivo 
or in vitro. 


METHODS OF INDUCING THERAPEUTIC 
FEVER 


You are already familiar with most of the 
methods of inducing fever used in the past; 
for this reason they will not be discussed 
in detail here. Among these may be men- 
tioned malarial inoculation, infection of the 
patient with rat-bite fever and relapsing 
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fever, and injection of foreign proteins, vac- 
cines, and other toxic substances. 

Some of the chief objections to these pro- 
cedures are: 

1. They necesitate giving the patient a 
disease which may be difficult to cure, and, 
in some instances, do irreparable injury to 
the vital organs of the body. 

2. The desired strain of plasmodia, or 
other infectious agent, often is not available. 

3. In many cases, the febrile paroxysms 
stop spontaneously before the desired reac- 
tion is produced. Others may have only 
slight elevations in temperature, rather than 
the typical febrile paroxysms. 

4. One has no means of controlling the 
intensity and severity of the febrile attacks 
without stopping them altogether. 

5. Medicinal treatment and some of the 
febrile diseases cannot be used simultane- 
ously. 

6. They offer no means of producing 
localized temperature of sufficient intensity 
to kill organisms such as the gonococcus. 

In an effort to overcome these difficulties, 
a new method of inducing therapeutic fever 
has been presented in the last three years. I 
refer to hyperthermia, induced by the high 
frequency diathermy machine, a form of 
treatment devised by H. D. Roop and the 
author in 1928. It was first employed in the 
treatment of paresis at the Western State 
Hospital in Bolivar, Tennessee, by Dr. E. 
W. Cocke and the author (4) and the re- 
sults and technic were reported in 1929. As 
the technic has been somewhat modified 
since our first report, I feel that it should be 
reviewed at this time. 


TECHNIC 


A diathermy machine of the vario-fre- 
quency type, capable of producing and main- 
taining a load of 10,000 ma., is essential. 
The high capacity machines make it possible 
to bring about the desired elevation in tem- 
perature in much shorter time, with less dis- 
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comfort to the patient. The refinement of 
control permits the duplication of tempera- 
ture curves. By the use of a special voltage 
divider, constructed by H. D. Roop, two pa- 
tients can be treated at the same time, which 
reduces the time and expense to almost one- 
half.” 

The electrodes must be as large as pos- 
sible, must fit snugly to the skin surface of 
the patient, and should be placed so that the 
distance between the anterior and posterior 
electrodes is equal at all points. Our elec- 
trodes, which almost completely cover the 
anterior and posterior surfaces of the torso, 
are held in place by a jacket fastened with 
elastic straps. It is not necessary to use any 
conductive material on the electrode sur- 
face. 

Treatment is carried out by placing the 
patient in bed, carefully applying the elec- 
trodes, and then insulating the body and ex- 
tremities against heat dissipation by wrap- 
ping him thoroughly in rubber sheets and 
blankets. Rubber sheets are required be- 
cause of the profuse sweating that occurs 
during the treatment. Since the patient ex- 
periences considerable discomfort when the 
temperature reaches 102 or 103° F., from 
3 to 6 gr. sodium amytal: per rectum are 
given immediately preceding treatment. If 
at any time during the treatment other seda- 
tives are necessary, we advise the use of an 
H.M.C. tablet No. 1, rather than morphine 
sulphate alone, because of the depressing 
effect which the latter has on respiration. 

The current is gradually increased to 
reach from 5,000 to 7,000 ma. by the end of 
15 minutes. This milliamperage is main- 
tained until the temperature is within one 
degree of the desired elevation, and the cur- 
rent is then cut off. The rise is slow at first, 
but 104° F. is usually reached by the end of 
one hour. The temperature, pulse, and res- 
piration are recorded before the treatment 


2An illustration of this device appeared in an article by 
J. F. Hamilton, “The Super-power Diathermy Machine with 
“ Output Divider,’ ” Raprotocy, January, 1932, XVIII, 
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is begun, each 15 minutes during the contact 
of the current, and thereafter until the tem- 
perature returns to normal. Thorough wrap- 
ping of the patient prevents any appreciable 
fall in the temperature during a period of 
two hours after the current is cut off. How- 
ever, if a fall does occur, the current can 
again be turned on for short periods. To 
lower the temperature of the patient, all or 
part of the insulation may be removed. 


PATHOLOGIC PHYSIOLOGY OF PYREXIA 


When the heat-producing currents are 
passed through the highly vascular tissues of 
the chest and abdomen, the temperature of 
the blood in these regions is elevated. As 
the heated blood reaches the heat-regulating 
centers of the brain, the latter attempt cool- 
ing of the blood through the physical regu- 
latory processes. Marked dilatation of all 
peripheral vessels occurs, the skin becomes 
very hyperemic, and sweating is profuse. 
Dissipation of the heat is prevented by the 
body insulation. As a consequence, the blood 
returns at a higher temperature than normal, 
only to be reheated and again circulated. 
The increased pulse rate further augments 
dilatation of the peripheral vessels, with in- 
creased rate of blood flow to and from the 
heart. After a certain degree of fever is 
induced, the increased metabolism, with gen- 
eral augmentation of the chemical processes 
in the body, materially assists in heat pro- 
duction, as is shown by the continued rise in 
temperature after the current is cut off. In 
other words, a recapitulation of the history 
of events which occur in infectious disease 
characterized by pyrexia is enacted and 
maintained. The essential difference between 
the vascular reactions of the two is principal- 
ly quantitative. 

Syphilis —Thermic fever produced by di- 
athermy has been used in all forms of syph- 
ilis, but more extensively in the treatment 
of paresis. The lesions in syphilis repeat the 
essential pathology of the primary lesion, 
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the hard chancre. These changes are pre- 
dominantly vascular and perivascular, con- 
sisting of lymphoid and plasma-cell infiltra- 
tions. The ischemia produced by the reduc- 
tion in the caliber of the lumina of the ves- 
sels ultimately results in chronic fibrosis, 
which is the chief end-result of all syph- 
ilis (5). These treatments combat syphilis, 
not only through the spirocheticidal effect 
of heat upon the organisms, encased as they 
are in fibrous connective tissue, but they also 
alter the pathologic changes themselves by 
sustained vasodilatation, which increases the 
blood supply to the ischemic area. 

Since febrile reactions have been most 
successfully used in paresis, our initial ap- 
plication of hyperthermia was in this dis- 
ease. The results in our first series of cases 
were better than those obtained with the use 
of malarial injections, and our subsequent 
cases, as well as those reported by others, 
have shown an increasingly greater percent- 
age of remissions. By averaging all of the 
cases reported to date, we note that 38 per 
cent have shown remissions. 

The treatment has been employed with 
equal success, but less extensively, in other 
forms of neurosyphilis. 

In an effort to render the treatment more 
effective, and possibly to offer a complete 
cure for the disease, we recommend intra- 
venous antisyphilitic medication just preced- 
ing the febrile reaction. When used togeth- 
er, hyperthermia, vasodilatation, and medi- 
cation within the blood stream augment each 
other without any additional toxicity. That 
is to say, the specific drug is brought in 
better contact with the seat of most active 
pathology by virtue of the vascular dilata- 
tion, and, in this way, the drug has access 


to the causative organisms at a time when 
the resistance of the latter is already low- 
ered by the elevated temperature. Any feb- 
rile reaction caused by the antecedent medi- 
cation is observed during the routine re- 
cording of temperature. 


The 


Arthritides. —In the arthritides, 
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Pemberton (6) has shown that the temper- 
ature of the peripheral tissues, particularly 
of the extremities, is subnormal, due to im- 
paired circulation through the capillary bed 
in these tissues. He has demonstrated the 
effect of impaired circulation on bony struc- 
tures by experiments on dogs. After tying 
off the blood supply to the patella, he ob- 
served changes in this bone similar to those 
occurring in arthritis. A lowered basal 
metabolic rate, averaging minus 20, accom- 
panies arthritic changes in the joints. Dia- 
thermic fever, by increasing the blood flow 
through the capillary bed and inducing a 
high metabolic rate, directly antagonizes the 
incident pathologic process. Our work with 
diathermy in this disease, both in chronic 
hypertrophic and atrophic cases, has been 
rewarded with most striking results. [very 
patient has noticed some relief of pain, an 
increased motion of joints, improved color 
of skin, and a state of general well-being. 
When recurrences have been observed after 
a quiescent period of three months or long- 
er, we believe they have been caused by too 
prolonged intervals between the treatments. 
We advocate the continued use of treatments 
long after complete relief has been obtained, 
and a gradual increase of the length of time 
between treatments. Other established ther- 
apeutic measures should be combined with 
this procedure. 

Gonorrheal Infections —Heat is one of 
the oldest forms of therapy for gonorrheal 
infection. Until recently, however, few, if 
any, cases have been cured by heat alone. It 
must be remembered that, in this disease, 
elevations of the general body temperature 
are insufficient; to destroy the gonococcus, 
they must be supplemented by a localized 
thermic fever of from 46 to 47° Centigrade. 
Duncan (7) has described the most useful 
means of inducing local temperature of this 
intensity; its success is dependent upon the 
size and arrangement of the indifferent or 
body electrodes. This method is somewhat 
similar to that of electrode application in 
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general diathermic fever. The active elec- 
trode for introduction into the urethra, cer- 
vix, or fornices, is small, and of the Chap- 
man, Corbus, or Peacock type. A thermo- 
phore is provided for a thermometer, so that 
an accurate temperature may be maintained 
and observed. The method is more suitable 
for the treatment of gonorrhea in the fe- 
male. Unfortunately, in the male, the sen- 
sitivity of the urethra will not permit of a 
temperature of sufficient intensity to accom- 
plish the desired end-resulkt. 

Thrombo-angitis Obliterans—The prin- 
cipal objection to foreign proteins, as used 
by most therapists in the treatment of this 
disease, is that the associated chills and 
vasoconstriction cause the patient much pain 
and are conducive to thrombosis. Diather- 
my offers the best means of inducing thera- 
peutic fever in this condition by dilating the 
capillary bed to the fullest extent without 
an initial vasoconstriction. Consequently, 
relief of pain, claudication, and healing of 
superficial ulcers occur without risk of seri- 
ous complications. 

Bronchial Asthma.—Leopold and Stew- 
art (8), Miller and Piness (9), and Fein- 
berg, Osborne and Afremow (10) have ob- 
served that, in chronic bronchial asthma, in- 
tercurrent febrile reactions of a certain in- 
tensity frequently produce complete clinical 
remissions which last throughout the fever 
and for some time afterward. These au- 
thors have reported 31 cases in which they 
induced febrile reactions with diathermy in 
an effort to bring about similar clinical re- 
missions without the use of infective 
agents. The results have been encouraging, 
but in all cases they were not equal to those 
observed in intercurrent febrile diseases. In 
many, the height, duration, and frequency 
of the induced fever reactions did not simu- 
late the temperature curves observed in dis- 
ease, nor were they wholly in accord with 
the diathermic treatments usually employed. 
The improvement seen in these cases was, 
perhaps, due to the effect of diathermy on 


the sympathetic nervous system, which 
brought about dilatation of the bronchioles, 
and probably altered the sensitivity to cer- 
tain substances. It is hoped that the proper 
temperature curves will be found on further 
study, as well as those types of cases in 
which the treatment is most effective. Thus, 
another useful agent to combat this preva- 
lent and dreaded disease may be perfected. 

Multiple Sclerosis—In a recent publica- 
tion, Schmidt and Weiss (11) report their 
observations with diathermic fever in the 
treatment of sub-combined degenerations, 
encephalitis, and multiple sclerosis. They 
state that probably their best results were 
obtained in multiple sclerosis, in which such 
symptoms as spastic paraplegia, intention 
tremors, ataxia, and vesical disturbances 
were remarkably improved. Other signs, 
such as scanning speech, nystagmus, and op- 
tic atrophy, were not markedly benefited. 
They observed remissions that simulated, or 
might prove to be, a cure, and their results 
in this disease far exceeded their expecta- 
tions. Achievements in the other two men- 
tioned conditions were less encouraging. 

Chorea.—Since Sutton (12) reported 
gratifying results obtained in the treatment 
of chorea by induction of fever with vac- 
cines, this disease also may be added to the 
list of those which may be amenable to dia- 
thermic therapy. 


SUMMARY 


1. The value of febrile reactions as a 
therapeutic measure can no longer be denied. 

2. The appreciation of the ultimate con- 
sequences of this form of treatment is de- 
pendent on one’s knowledge of the physio- 
logic changes produced by hyperthermia, as 
well as an understanding of the pathology of 
the disease to which heat is applied. 

3. The diathermic method has many ad- 
vantages over other procedures previously 
used to bring about the desired febrile re- 
actions. Better results have been made pos- 
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sible by the improvement in apparatus and 
technic. 

4. The results obtained with diathermic 
fever in paresis indicate that it is the treat- 
ment of choice at the present time. Pyrexia 
causes profound dilatation of the arterioles 
and capillary bed, which are the seat of the 
most active pathologic changes in syphilitic 
infections. By giving intravenous anti-syph- 
ilitic medication immediately before dia- 
thermy, we are able to combat the disease at 
a time when its pathologic processes are al- 
tered and the resistance of the treponema is 
lowered by the high temperature. Thus we 
hope to cure the disease in its incipiency, or 
at least to prevent the serious complications 
of latent syphilis. 

-5. The improvement observed in chron- 
ic arthritis so far has been most encourag- 
ing. We attribute this to the changes in the 
existing pathologic process brought about 
by the reactions to fever. 

6. In gonorrhea, diathermy combats the 
progress of the disease by the bactericidal 
effect of heat and through the increased 
vascularity, which hastens resolution of 
chronic processes. The proper application of 
the treatment in the female has brought 
gratifying results, but thus far its use in the 
male has not been so encouraging. 

7. Although a distinct improvement in 
symptoms is to be derived from the use of 
diathermy in the treatment of thrombo- 
angiitis obliterans, bronchial asthma, multi- 
ple sclerosis, and chorea, the results ob- 
tained up to now are not commensurate with 
those secured in the above-mentioned dis- 
eases. We are hopeful, however, that fu- 
ture developments in technic will contribute 
to a greater success. 


CONCLUSIONS 


Therapeutic fever produced by diathermy 
has proved a valuable aid in the management 
of a number of diseases. The ultimate ac- 
complishments of this form of therapy, 


which is still in its infancy, will depend upon 
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close study and conservative reporting of 


results. 
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DISCUSSION 

Dr. W. W. Rosinson (Memphis, Tenn.) : 
Diathermy, with the superpower, vario-fre- 
quency machine, offers a method of heat pro- 
duction deep within the tissues, under a refine- 
ment of control, which is almost perfect, and 
by means of which the exact type of tempera- 
ture curve for each individual can be dupli- 
cated at will. There is no danger of blister- 
ing the skin, for two reasons. First, the re- 
sistance for a given voltage with this type of 
machine is much less than in other types. This 
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not only prevents sparking from electrodes to 
skin, but also permits the operator to raise the 
current rapidly to its maximum. Secondly, 
due to the large size and distribution of the 
electrodes, only one-half of the recommended 
milliamperage is applied per square inch of 
active electrode surface. This safety factor 
minimizes the risk of burns in the hyperten- 
sive cases and reduces the possibility of syn- 
cope in the hypotensive. No specialized skill 
is essential to the proper use of the machine, 
as trained technicians can operate it satisfac- 
torily. 

The results obtained to date in the treat- 
ment of syphilis, especially paresis, are com- 
mensurate with those secured from malarial 
inoculations. While the technic of the mala- 
rial injections is quite simple, it is not always 
the simplest procedure which is the best. 
Once established, collateral infections are 
sometimes quite difficult to abolish. It must 
be emphasized that the injection of viable 
pathogenic organisms of any character to in- 
duce pyrexia in afebrile diseases is hazardous. 
Pilez reported 141 cases of paresis treated by 
malarial inoculation during 1919 and 1920, 
with 51 complete remissions. However, 15 
of the patients died under treatment. The 
mortality from the use of diathermy is almost 
negligible. Moreover, atypical febrile reac- 
tions, such as may occur from malarial treat- 
ment, are of no benefit in the destruction of 
spirochetes in the body, encysted as they are 
by fibroblastic proliferation. 

In conclusion, while the use of thermic 
fever in the treatment of thrombo-angiitis ob- 
literans, bronchial asthma, and multiple scle- 
rosis is yet in the experimental stage, I must 
say that chronic rheumatoid arthritis and 
gonorrheal infections, the latter in the female, 
are quite amenable to pyretotherapy, and the 
results obtained are second only to those in 
neurosyphilis itself. 


Dr. Lewis G. ALLEN (Kansas City, Kan.) : 
I have had no personal experience with this 
type of endeavor. One of our group has been 
doing some work and for that reason I would 
like to ask Dr. King a question. 

Regarding the application of the two elec- 
trodes to patients of varying habitus, it struck 


wn 


me that the electrode applied to the chest of 
the patient with a scaphoid abdomen was 
much further away than the electrode applied 
to the abdomen. At least, I have argued with 
my associates that there should be some dif- 
ference in the size of the two electrodes or a 
resistance cut in between the upper and lower 
electrodes, to compensate for the difference in 
thickness of the patient’s abdomen in compari- 
son with the thickness of the chest. Likewise, 
it would appear, from the technical standpoint 
at least, that, in the patient with the large 
abdomen, the electrodes applied to the abdo- 
men would be further away than those applied 
to the chest. Are these factors of significance? 

Is the criterion of a falling blood pressure 
incident to the inception of the high tempera- 
ture of as great importance as has been re- 
ported? 

Dr. C. E. Prersaty (Reno, Nev.): I want 
to ask how long it takes to get results in 
chorea, which I have seen clear up by use of 
the ordinary diathermy machines. 

I noticed in Palo Alto, Calif., a new type of 
diathermy machine which is made with ther- 
mionic tubes. I cannot tell you the way it is 
hooked up, but there is no spark gap or fre- 
quency. It produces a very smooth current 
and you can run the current higher than with 
the ordinary high capacity diathermy machine 
and very quickly. 

A machine of this type is being used by Dr. 
Powers, of Palo Alto, which may be some- 
thing to prove of interest to all of you in the 
future. 

Dr. Kine (closing): Skin burns produced 
by electrodes have not been a troublesome fac- 
tor in our own work since we began the use 
of extremely large electrodes. However, | 
do know that these burns still occur occasion- 
ally with some users of this form of treat- 
ment. They can be avoided if the anterior 
electrode is made as much as 25 per cent 
larger than the posterior electrode and if care 
is used in applying the electrodes to the body 
of the patient. 

Another point in technic that I want to em- 
phasize is the necessity of careful observation 
of the patient, with frequent checks on the 
temperature, pulse, and respiration at all times 
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during the fever reaction and until the tem- 
perature returns to normal. If this precaution 
is not observed—that is, if frequent checks of 
the temperature are not made after the current 
is cut off and until the temperature returns 


to normal—sooner or later serious accidents 





will occur. 

The fall in blood pressure observed during 
the treatment is undoubtedly due to the dilata- 
tion of the peripheral arterioles, which de- 
creases the resistance of the blood flow 
through the capillary bed. 

I, personally, have not had any experience 
with febrile reactions produced by diathermy 
in the treatment of chorea. In referring to 
this disease, I merely mentioned the results 
obtained by others with the use of vaccines. 


RADIOLOGY 





The radiotherm, which was mentioned by 
Dr. Piersall, has been in use since 1929. With 
this apparatus, the patient is placed between 
two large condensers, thus eliminating the 
necessity of applying electrodes to his body. 
However, it is necessary to pass hot air over 
the patient’s body in order to dry off the per- 
spiration as fast as it forms. It has occurred 
to me that this hot air has a great deal to do 
with the elevation of the temperature of the 
patient. 

No doubt such points are being worked out 
by the men using these machines. In the near 
future, reports from these, and other experi- 
menters with the different methods of produc- 
ing a therapeutic fever, will enable us to 
choose the most simple and safe method. 
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HE  Potter-Bucky has 

found an increasing use due to its re- 

markable efficiency in eradicating scat- 
tered radiation over a large area of roent- 
genographic film. The writers can do no 
better than to call attention to the detailed, 
accurate analysis of the physical principles 
this diaphragm by Wilsey 
(1922) (1). Briefly, these may be sum- 
marized as follows: Since the quality of 
the scattered radiation differs but little from 
the primary, the only effective method lies 
in its reduction by diaphragms, either by 
preventing its formation by limiting the 
volume of material irradiated, as in the case 
of a cone, or by screening it from the film 
after its formation by means of a diaphragm 
of the Potter-Bucky type placed between the 
source of the scattered radiation and the 


diaphragm 


underlying 


*Accepted for publication July 5, 1932. 





film. Only the latter method permits the 
use of a large film. The efficiency of this 
diaphragm in removing scattered radiation 
has been found by Wilsey to be independent 
of the distance between the scattering mate- 
rial and the grid, and remains practically 
unaffected by the presence of the wood 
strips used in maintaining proper alignment 
of the lead grids. The ratio between the 
slit width and depth, on the other hand, was 
found to be of utmost importance. The 
greater the slit depth in proportion to its 
width, the more marked was its efficiency. 
To illustrate, the employment of a slit ratio 
of 0.2 (slit width equal to one-fifth of its 
depth) resulted in a reduction of the ratio 
of the diffuse to focal radiation from 4.9 
(without the diaphragm) to 0.65 with the 


This degree of reduction re- 
De- 


diaphragm. 
sults in an efficiency of 86 per cent. 
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creasing the slit ratio further produces an 
additional increase in the efficiency of the 
diaphragm. 

However, the slit depth can not be in- 
creased without producing impairment in 
definition, and therefore the present con- 
struction of a Potter-Bucky diaphragm is 
such as to represent a balance between two 
extremes, in which the slit ratio permits a 
radical elimination of the scattered radiation 
without a great sacrifice in definition. To 
test these effects on definition, Wilsey pre- 
pared a set of gold-plated screens with a 
mesh-variation ranging from 110 to 280 
strands per inch. These were mounted in 
a row and used as a test object. The 
shadow of the finest mesh which could be 
resolved by the eye was determined after 
varying slit depth, slit width, the distance 
between the scattering material and film, and 
the distance of the test object above the slits. 
The distance between the object and the film 
was found to be of extreme importance; 
hence the necessity of reducing the distance 
between the cover of the diaphragm and the 
grid level, and the distance between the film 
and the grid. 

Because _bakelite, 
radiotranslucent substitute, -is flexible and 
vields under the influence of superincumbent 
weight, it is common practice to allow gen- 
erously for this in order to prevent friction 
between the cover and the grid during the 
grid stroke. ; 

Many movable Bucky diaphragms have 
been prepared with mounting rails, and 
ample clearance must be allowed for a mo- 
bile unit of this kind. The writers have 
seen many in which the distance between the 
object and film was so great as to practically 
negate the beneficial effects of the Bucky. 
The sacrifice in definition becomes sufficient 
to equal or outweigh the advantages of 
contrast accruing from the reduction in 
scattered radiation. 

We have long felt the need for a mobile 


or any other known 
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Potter-Bucky unit, but we have been hesi- 
tant about constructing such a unit because 
of the difficulties arising in its construction 
in maintaining a short object-grid distance. 
Recently, we have been successful in solv- 
ing this difficulty, and the efficiency of this 
3ucky as regards elimination of scattered 
radiation and preservation of definition is 
the same as that of the diaphragm without 
the mobile feature. 


DESCRIPTION OF THE MOBILE FEATURES OF 
THE» POTTER-BUCKY DIAPHRAGM 


The slit ratio of this diaphragm' was ap- 
proximately 0.16 (slit depth of 0.95 cm. and 
slit width of 0.16 cm.). 
each individual grid was approximately 0.01 
centimeter. The bakelite cover 
moved. Ball-bearing rollers? were mounted 
at the four corners of the Bucky. Two of 
these for the front side of the table have a 
concave bearing surface for operation along 
a steel rail, with a convex upper bearing sur- 
face. The other two rollers have a flat 
bearing surface to track along a flat rail run- 
ning along the rear side of the table. These 
rails, which were machined in our shop, 
were prepared for mounting to a wooden 
table of the usual proportions for radi- 
ographic work (Fig. 1). They were 
mounted at such a level that, with the Bucky 
in place, there was approximately 0.9 cm. 
(34 in.) between the top surface of the 
Bucky (with the cover removed) and the 
under surface of the table top. The table 
top of wood was 5-ply veneer, with a thick- 
ness of approximately 0.8 centimeter. This 
type of top was selected because of its rela- 


The thickness of 


Was fé=- 


tive inflexibility and its low cost. 

The sag which such a top is certain to 
show causes no disturbance in the movement 
of the grid during exposure because of the 
generous allowance for operating space be- 


1This diaphragm, with its housing, was one obtained from 
the Liebel-Flarsheim Company. 


2Also obtained from the Liebel-Flarsheim Company. 

















458 


tween the underside of the table top and the 
grid diaphragm. To test this point, dur- 
ing the construction of the unit, a short, 
stocky man 5 feet 6 inches in height and 
weighing 220 pounds was placed in the cen- 
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the bearing surface of these cams operated 
directly against the rails and served to lift 
the entire diaphragm, with its rollers, from 
the track. During the movement of the 
diaphragm along the track these cams were 





_Fig. 1. Table with rails (A and B) serving as a track for the diaphragm. 
The top of the table and diaphragm have been removed. The steel bar (C), 
used to strengthen the table, is at the level of the grids when the diaphragm 


has been elevated into position. 


ter of the table—there was no friction at 
any point along the entire run of the Bucky. 
But the presence of this wide space between 
the table top and the grid increases the ob- 
ject-grid distance. This, Wilsey has clearly 
demonstrated, materially decreases the def- 
inition. We wished to sacrifice nothing in 
definition in securing mobility, and an ele- 
vating mechanism was devised which raised 
the Potter-Bucky from the 
tracks the necessary distance, so that the 
table top actually rested firmly upon upper 
edges of the Bucky housing. By means of 
this arrangement the conditions became 
practically the same as when the stationary 
bakelite top diaphragm was used. 

The elevating device, consisting of a steel 
rod (1.3 cm. or 0.5 in. in diameter) with 
eccentric cams as illustrated in Figure 2, 
was mounted in the under surface of the 
center of the Bucky housing by means of 
a steel strip. These cams measured approxi- 
mately 2.8 cm. (1% in.) in the longer diam- 
eter, and 1.9 cm. (0.75 in.) in the shorter 
During the first part of the work 


diaphragm 


diameter. 





so mounted as to be free of the track. Be- 


cause of the tendency of the Bucky 
diaphragm to slide along the track when the 
thrust of the cam comes against the track 
during the act of elevating the diaphragm, 
shoes (Fig. 2) were devised with lower sur- 
faces to conform with the bearing surface 
of the rails, and with a flat upper surface 
against which the cam acted. These shoes 
were fastened to the frame of the device by 
two steel pins on either side of the cam. A 
spring at the top of each pin held the shoes 
snugly down against the rail, preventing it 
from jumping the track when the diaphragm 
was moved. A lever handle was fastened to 
the near end of the steel rod, which turns 
the cam. The leverage is such that the 
amount of pressure required at the handle, 
to successfully accomplish complete eleva- 
tion of the diaphragm, is slight. The ap- 
pearance of the underside of the diaphragm, 
with the elevating device attached, is shown 
in Figure 3. 

The film tray slides out immediately be- 
low the steel bar C in Figure 1. This bar 
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Fig. 2. Elevating mechanism with eccentric cam 
and shoe. 


(approximately 1.3 cm., or %4 


in. in thick- 
ness) is at the level of the grids when the 
diaphragm is in place, and is used in order 
to strengthen this side of the table without 
increasing the distance between the under- 
side of the table and the grid level. The 
completely assembled table, with the Potter- 
3ucky diaphragm in place, is shown in 
Figure 4. 


DEFINITION TESTS WITH AND WITHOUT 
DEVICE 


Method.—A preliminary set of films was 
obtained, using a set of wire mesh screens*® 
as a test object, with the same diaphragm, 
(1) Ordi- 
nary Potter-Bucky diaphragm with bakelite 
cover; (2) mobile diaphragm without the 
elevating device, substituting the wood table 
top for the bakelite cover; (3) the same 
diaphragm under the same conditions, em- 
ploying the elevating device. The height of 
the test object above the bakelite top of the 
diaphragm or the table top was varied as 
follows: 0.0, 2.5, 


Films were obtained both with and without 


ene 


under the following conditions: 


and 5.0 centimeters. 


'We desire to express our indebtedness to Mr. Rex B. 
Wilsey for the use of his graded set of gold-plated, wire 
mesh screens, in making the preliminary tests of the 
diaphragm. His valuable suggestions concerning this work 


are likewise appreciated. 


Fig. 3. Showing underside of the diaphragm with 
the elevating mechanism attached. The under sur- 
faces of the two shoes are noted at either end of 
the diaphragm housing. 


fluorescent screens. The same Coolidge tube 
of the radiator type with a round focal spot 
of 33 sq. mm. was used in all tests. The 
type and amount of scattered material (12.7 
in., of 
throughout all the experimental tests. 


constant 
The 
wire mesh screens were numbered from 1 
Direct 
exposure films of the test object without the 


om. of 5 water) was 


to 17, beginning with the coarsest. 


diaphragm were likewise secured. 

The results are indicated in Table I. It 
will be noted that only the first five or six 
coarsest screens could be identified in the 
series without the fluorescent screens, and 
only the first three or four when fluorescent 
screens were employed. The grading of 
the wire screens was such as to prevent a 
finer analysis of the effects produced because 
of the type of grading at the coarse end of 
the series of screens. However, it is ap- 
parent that the films obtained on the mobile 
Bucky table, without the use of the elevat- 
ing device, do not equal in definition the 
ones obtained with the same diaphragm 
when made stationary with the usual bake- 
lite top. When screens are used, the defini- 
tion is so seriously impaired that these finer 








460 





changes, due to changes in object-grid dis- 
tance, are largely obscured by the effect of 
the scieens. 

Since the changes are difficult to study 
by means of this particular test object, a 
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of the wires, with notches to indicate centi- 
meters and millimeters. 

The exposures were all made through 
12.7 cm. (5 in.) of water, contained in a 
round aluminum vessel with thin walls. The 





Fig. 4. 


Table with Potter-Bucky diaphragm in place beneath the table top 


of 5-ply veneer wood. By using the elevating mechanism, the distance between 
the object and the grids remains practically the same as that obtained when a 
fixed diaphragm is used with a bakelite cover. 





Fig. 5. 


Test object consisting of two wires converging at the lower end of 


the radiopaque scale. Their tension can be altered independently by adjusting 
the machine screws at the other end of the object. A collar placed about the 
open end of the wires permits varying degrees of separation of the wires to 





accommodate for any desired technic. 


new test object was devised. Two fine wires 
(No. 32 B & S constantan) were approxi- 
mated at one end of a bakelite strip (3.0 
cm. X 16.0 cm.). The other ends of these 
wires were slightly separated. Their ten- 
sion could be varied independently of one 
another at will by four adjusting screws 
(Fig. 5). 
(constantan) of copper (60 per cent) and 
nickel (40 per cent) is radiopaque and can 
be identified even when a thick layer of scat- 
tering material is employed. An opaque 
centimeter scale is mounted along the course 


The wire, composed of an alloy 





test object was placed at the bottom of the 
vessel and 5 cm. above this level to deter- 
mine the effect of increasing the object-grid 
distance. The distance between the under- 
side of the Bucky cover and the top of the 
grid was varied as follows: 0.6, 0.9, 1.2, 
and 2.5 cm. (4, %, %, and 1 in.). The ex- 
posure and developing technic were uniform 


A. black 


throughout the series of films. 


mask with a small window was prepared, to 
aid in making the readings. To read results 
the slit window was placed over the open 
end of the wire shadow on the film, and 
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was moved toward the closed end until the 
black line between the wires could no longer 
be distinguished and the shadows of the two 
wires fused into one. This level is read by 
counting the centimeter and _ millimeter 
notches of the opaque brass scale. 


ing the amount and type of scattering mate- 
rial constant. It will be observed that there 
is very little difference to be found whether 
wood or bakelite is used for the cover or 
top of the diaphragm, provided the distance 
remains the same. When the grid level is 





lowered in respect to the cover, changes in 
definition become obvious. Thus, increasing 

The readings of the scale are tabulated to the distance only 0.6 cm. (1% of an inch) 
illustrate the effect of increasing the dis- causes a marked loss in definition. This is a 
tance between the object and grid while keep- small amount to allow for mobile diaphragm 


RESULTS 


TABLE I 


Effect on definition produced by converting a diaphragm of the fixed type to one of the mobile type 
(with and without elevating device). 

The figures in the body of the table indicate the finest mesh screen, the pattern of which can be 
resolved by the eye (the screens being numbered from the coarse end of the series). 
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ee Wee: ~ ie Pret i 
| Without Fluorescent Screens | With Fluorescent Screens 
Distance of Test . Pe . | ae : 
Object above Bakelite a | bia op | Bakelite — bite as 
a hon Top | Elevation | Elevation | Top Elevation | Elevation 
| | ss | | 
0.0 6 | 5 | 6 | 4 | 4 || 
a 6* | 5° ms: | 3 ae 
— se ae Oo | 2 | y 4 | 4 i 





*Pattern made out poorly. 


TABLE II 


Changes in definition produced by altering the distance between the diaphragm cover and the grid 
level. ; : : : ; 

The figures in the body of the table represent the readings of the opaque scale of the improvised test 
object. 


























Distance of Test Object Usual Wood Top | Wood Top | Wood Top | Wood Top W —. Top 

above Bottom of Water | Bakelite 4 in. 3% in. YZ in, 1 in. Seva | 

Phantom (cm.) Cover 0.6 cm. 0.9 cm. 12 cm. 2.5 cm. Devi = | 

evice | 

2 | 

0 14 3.9 4.6 5.8 8.0 1.5 | 

5* mo | 2 29 34 4.0 16 | 

a ea Na |S) | 

Object-grid (top)* ; | 
Distance (cm.) LS 1.95 Ze 2.6 3.84 ES 

Object-film* 7 , 

| Distance (cm.) 3.0 3.65 3.95 4.3 he 5.54 32 i 























—- ‘Distances given in the lower rows were obtained with the 
*The angle between the wires was increased for this test object at the bottom of the water phantom. Add 5 cm. to 


in order to obtain readable results at this increased object- 
grid distance. 


each to obtain distances when the object is elevated in the 
phantom. 


yg 














ss ? 


Fig. 6. Radiographs of test object with scale. 
The one on the left represents the result obtained 
when % inch was allowed between the underside 
of the cover of the diaphragm and the level of the 
housing of the diaphragm. An arrow has_ been 
placed at the point (4.6) at which the reading was 
made (point when shadows of the two wires 
fused). When this distance of % inch was elimi- 
nated by elevating the diaphragm against the under- 
side of the table top, a reading of 1.5 (note arrow 
level of right radiograph) was possible. In other 
words, by elevating the diaphragm, the shadows of 
the two individual wires could be resolved by the 


eye as separate wires 3.1 cm. farther along their 
course. 
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due to the sag in the table top under heavy 
weight. It will be noted that, while the bake- 
lite in close contact with the diaphragm 


housing 


g, a reading of 1.4 is obtained, but 


when the distance is increased 0.6 cm. (4% 
of an inch), the reading on the scale jumps 
to 3.9. At 0.9 em. (3¢ of an inch) a further 
decrease in definition becomes obvious with 
a reading of 4+.6 (Fig. 6). This is approxi- 
mately the distance between the table top 
and the diaphragm in our table when the 
elevating device is not used. It becomes im- 
perative, therefore, to eliminate the space be- 
tween the underside of the table and the top 
margins of the diaphragm housing. This is 
best done by elevating the diaphragm against 
the underside of the table. This, in fact, not 
only eliminates the space between the table 
top and the housing, but actually gets rid of 
the sag produced by superincumbent weight. 
A reading of the scale, obtained after the 
use of the elevating device, is practically the 
same that is found when the usual bakelite 
cover is used (Fig. 6). The slight differ- 
ence observed is probably due to the fact 
that the wooden table top is 1.5 mm. thicker 
than the bakelite cover. Had we obtained 
one of the same thickness as the bakelite, 
identical results would probably have re- 
sulted. 

Another series of films were obtained un- 
der similar circumstances, except for the po- 
sition of the test object, which was elevated 
5 em. in the water phantom. This change 
has a marked effect on definition, and the 
separation of the wires was increased at the 
“open end” in order to permit satisfactory 
reading of the scale. The same type of re- 
sult was obtained. Increasing the distance 
between the table top and the diaphragm had 
a deleterious effect on definition. This could 
be eliminated by the use of the elevating 
device. 

For convenience, the distances between the 
table top and grid, the object and grid, and 
the object and film, are listed in Table IL 
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The target-film distance was kept constant 
at 76 centimeters (30 inches). 


SUMMARY AND CONCLUSIONS 


The harmful effects of increasing the 
object-grid distance on definition have been 
demonstrated by means of several different 
test objects. These results would indicate 
that the increased space between the object 
and grid, allowed for a mobile Potter- 


Bucky diaphragm, produces a very definite 
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and considerable effect on definition. These 
deleterious effects can be avoided through 
the use of a simple elevating mechanism. 
The employment of this device, in connec- 
tion with the diaphragm without the cover, 
permits results which are practically iden- 
tical with those the 
“fixed” diaphragm with a bakelite cover. 


obtained with usual 
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THE ROENTGENOLOGIC DIFFERENTIATION OF LESIONS OF 
THE RIGHT AND LEFT HEART’ 
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N the development of the roentgen ex- 
amination of the heart, the accurate de- 
termination of the size of the organ has 

been chiefly considered. The differentiation 
of the normal from the abnormal heart by 
the increase in transverse diameter, surface 
area, or volume, as demonstrated in the 
teleoroentgenogram, or orthodiagram, has 
been well established. 

Much less attention has been given to the 
increases in size, which may take place in in- 
dividual chambers. While changes in the 
shape of the heart shadow have been widely 
used to determine the exact nature of the 
defect which is present, these have been 
chiefly studied in the postero-anterior pro- 
jection. Lateral views which might demon- 
strate enlargement of the posterior cham- 
bers of the heart, the left atrium, and left 
ventricle, have been less emphasized, chiefly, 
no doubt, because of the difficulty in inter- 
pretation. 

Cardiac disease, with or without failure, 
may, for certain purposes, be classified in 
two broad groups: left heart lesions and 


*Read_ before the Radiological Society of North America, 
fs the Seventeenth Annual Meeting, at St. Louis, Nov, 30- 
ee. 4, 


1931, 


right heart lesions. The former are by far 
the more numerous and include essentially 
the defects of the valves of the left heart, 
the aortic and mitral, and the cardiac en- 
largements result 
blood pressure. With a few rare exceptions, 
the diseases of the left heart are acquired 
lesions. 


which from increased 


It is true that mitral valvular dis- 
ease affects the right heart early in its ca- 
reer, but the lesion originates on the left 
side and is properly classified as such. Right 
heart lesions are less common and more 
heterogeneous. They include disease of the 
pulmonic and tricuspid valves, either con- 
genital or acquired, other congenital defects, 
and right heart enlargements from diseases 
of the lungs or of the pulmonary vessels. 
Such pulmonary conditions as pneumonoco- 
niosis, asthma, emphysema, and chronic lung 
fibrosis may produce sufficient obstruction in 
the pulmonary circulation to cause hyper- 
trophy and dilatation of the right ventricle 
and right auricle, with eventual right heart 
failure. Likewise, primary disease of the 
pulmonary vessels, sclerosis, and, possibly, 
hypertension may eventuate in the same sit- 


uation. It is a common feature of all these 














Fig. 1-d (left). Postero-anterior teleoroent- 
genogram in a proved case of mitral stenosis. 
Note the very small “drop” heart with no evi- 
dence whatever of any abnormality. 


diseases that the enlargement is confined to 
the right side of the heart, the left being 
rarely, if ever, affected, even late in the 
disease. 

Ordinarily, the distinction between those 
lesions which primarily affect the left ven- 
tricle, such as aortic valvular disease and 
hypertension, and diseases of the right heart 
is comparatively simple, both clinically and 
roentgenologically. The physical findings 
and the postero-anterior roentgenograms are 
very different in the two cases. 

In mitral disease, however, this differen- 
tiation is often difficult. That this is true 
can be borne out by anyone who has exam- 
ined many cases of cardiac disease in chil- 
dren, in whom congenital defects are so 
common. The recent paper of Seham, Sha- 
piro, and Hilbert (7) gives abundant evi- 
dence of this difficulty, especially in the early 
stages of the disease. A report of some 
cases by the author (3) presents a good pic- 
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Fig. 1-B (right). The same case, lateral view. 
There is a distinct, although slight, displacement 
of the esophagus in the region of the left atrium, 
indicating some enlargement of this chamber and 
suggesting a diagnosis of mitral disease, in spite 
of the negative postero-anterior view. 


ture of the difference of opinion which may 
occur amongst cardiologists when problems 
of this type come up. It is not surprising 
that this should be so. In many cases mur- 
murs are atypical, the percussion dullness in 
the two types of heart may be much the 
same, and the history may be misleading. 
Roentgenologically also, the distinction 1s 
often difficult to make. Particularly in chil- 
dren is this true because the enlargement of 
the right ventricle, which occurs in mitral 
stenosis, may simulate closely the appear- 
ance of a congenital cardiac defect. While 
in the majority of right heart lesions the 
postero-anterior roentgenogram may show 
striking differences from that of mitral ste- 
nosis, in many cases this difference is not re- 
liable. Both groups of cases produce en- 
largement of the right ventricle and dilata- 
tion of the conus arteriosus and of the pul- 
monary artery. Usually, in congenital de- 
fects the latter is a more prominent feature 
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Fig. 2-A (left). Postero-anterior roentgen- 
ogram in a case of double mitral valvular disease 
in a child. The shape of the heart strongly re- 
sembles that found with congenital defects, such 
as patency of the ductus arteriosus. Note the 
compression and displacement of the esophagus 
to the right, which frequently occurs in mitral 
disease. 


and the absence of the curve of the append- 
age of the left atrium may help to rule out 
mitral disease, but this also is of value only 
in the late stages. 

From the standpoint of the pathologic 
physiology of the heart, one of the most 
essential two 
groups of cases lies in the presence or ab- 
sence of enlargement of the left atrium. It 
is always enlarged in mitral disease with 
symptoms of 


differences between these 


cardiac embarrassment; in 
right heart lesions it is never enlarged. This 
difference is inherent in the very nature of 
the lesions which are present. The first ef- 
fect of mitral stenosis upon the heart is left 
atrial hypertrophy and dilatation. In the 
case of mitral insufficiency, the left ventricle 
may possibly be affected first to a slight de- 
gree, but the left atrium follows shortly. If 
the teleoroentgenogram evidences a definite 
enlargement of the heart due to mitral dis- 
ease, the left atrium must then also be en- 


Fig. 2-B (right). 
Note the marked posterior displacement and com- 
pression of the esophagus in the region of the 
left atrium. The retro-esophageal space is oblit- 


The same case, lateral view. 


erated from the seventh to the ninth thoracic 
vertebre. The appearance is typical of mitral 
valvular disease with enlargement of the left 
atrium. This diagnosis was made in spite of the 
postero-anterior appearance. 


If the patient is presenting any 
failure—no 


larged. 


symptoms of cardiac matter 
how slight—due to mitral disease, enlarge- 
ment of the left atrium must already have 
taken place. In the right heart lesions, the 
whole process takes place on the other side 
of the pulmonary circulation and the left 
atrium is usually undisturbed. 
The demonstration of an 
atrium in this differentiation 
of considerable importance. 


enlarged left 
is, therefore, 
There is an- 
other group in which it is of great value: 
those individuals without organic heart dis- 
“ase who have symptoms which simulate 
cardiac failure, who often have a systolic 
murmur at the apex, and in whom in some 
cases, the teleoroentgenogram suggests the 
appearance of a mitral heart. Usually the 
size is well within normal limits, but the 
contour may resemble that of mitral steno- 
sis. With the knowledge that mitral stenosis 


often does not produce marked cardiac en- 
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Fig. 3-A (left). Postero-anterior roentgen- 
ogram in a case of right heart enlargement of 
undetermined origin. There were no _ clinical 
signs whatever of valvular heart disease. There 
is absence of any esophageal displacement. This 
is the typical normal appearance. Note the re- 
semblance of this heart to the one shown in 
Figure 1-/. 


largement, that diagnosis is often made. 
The situation described above may occur in 
the presence of a perfectly normal heart, as 
has often been demonstrated in the past. 
Many a normal individual, who is eventually 
proven to have no heart disease, has been 
refused life insurance and been greatly re- 
stricted in his activities because he happened 
to have such a combination of symptoms 
and signs. [-very roentgenologist is familiar 
with these cases in which one sees a very 
marked convexity of the left median curve 
without enlargement of the transverse diam- 
eter or the surface area of the heart. 

In this group, too, the determination of 
whether or not the left atrium is enlarged is 


of vital importance. The absence of de- 


Fig. 3-B 


(right). 
There is no displacement of the esophagus, in- 
dicating that the enlargement is essentially of the 


Same case, lateral view. 


right heart. Note the difference in appearance 
from the case shown in Figure 1-B. 


monstrable enlargement, while it would not 
rule out mitral disease, would indicate defi- 
nitely that the apparent symptoms of car- 
diac embarrassment could not be due to my- 
ocardial failure of mitral origin. On the 
other hand, if the left auricle is shown to 
be enlarged, the diagnosis of mitral disease 
is definitely clinched. 

Lateral examination of the thorax with 
the roentgenoscope or by the roentgenogram 
may demonstrate enlargement of the left 
atrium, but the results are difficult to inter- 
pret. The left atrium may be simulated by 
many structures which lie lateral to it and 
the vague shadow obtained is frequently not 
convincing. The utilization of the barium- 
filled esophagus for this purpose as de- 
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Fig. 4-Ad (left). Postero-anterior teleoroent- 
genogram in a massively enlarged heart of con- 
genital origin. 


scribed by the author (4) and many others 
(1, 2, 5, 6, 8) is an effective and compara- 
tively accurate method. The close relation- 
ship of the esophagus to the left atrium 
(which, considering its actual position, 
would better be called the posterior atrium) 
is well shown in the lateral view. Compres- 
sion and displacement of the esophagus pos- 
teriorly and to the right occurs at an early 
stage in the enlargement of this chamber. 
If the proper technic is used, this displace- 
ment, in most cases, is readily seen, and is 
simulated only by a few, easily demonstrable 
conditions. In our experience, and in that 
of others (7) this method has been highly 
successful, both in the distinction of right 
and left heart lesions and in the separation 
of functional from organic cardiac disor- 
ders. The author has reported three striking 
cases illustrating the increased accuracy in 
cardiac diagnosis which is obtained in this 
way (3). Many other cases of a similar na- 
ture have since been observed. 

The detailed technic of the examination 
and the normal and pathologic findings have 
been previously reported (4+). The normal 
appearance of the esophagus after the in- 


same 


Fig. 4-B 


(right). 
There is little or no displacement of the esoph- 
agus, indicating that the enlargement shown in 


case, lateral view. 


Figure 4-4 is entirely right-sided. Such a large 
heart, if it were of mitral origin, would produce 
an extreme posterior displacement of the esoph- 
agus. 


gestion of several ounces of very thick ba- 
rium sulphate paste is seen in Figures 3-4 
and 3-8. The postero-anterior view (Fig. 
, { 2 : 

3-4) indented 
slightly by the aortic arch and curving to the 
left at the diaphragm. 


presents a straight tube 
The right lateral 
view (Fig. 3-B), made during deep inspira- 
tion, presents a slightly curved tube, the 
convexity being posterior and the inferior 
portion curving anteriorly at the diaphragm. 
This view is made with the patient in the 
true lateral position, the right side being 
against the film. There is a definite distance 


of as much as 2 


centimeters between the 
spine and the esophagus. In functional car- 
diac conditions, the esophageal findings may 
be much the same, although the postero-an 
terior view often resembles the configura- 
tion of mitral disease. In certain mi'd 
grades of mitral stenosis, the postero-ante- 
rior view may not be entirely characteristic, 
as illustrated by the case shown in Figure 
1-.1, and there may be no enlargement what- 


ever of the transverse diameter of the heart. 
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From this film alone the diagnosis of car- 
diac disease could hardly be made. The 
right lateral view of the esophagus (Fig. 
1-B) may, however, demonstrate clearly a 
slight posterior displacement in the region 
of the left auricle, helping greatly to confirm 
the clinical diagnosis of mitral disease. In 
the more advanced cases of cardiac enlarge- 
ment from mitral disease, the compression 
and displacement of the esophagus are much 
more obvious, definite displacement to the 
right being shown in the postero-anterior 
view (Fig. 2-4) and toward the spine, in 
the lateral view (Fig. 2-B). 

Occasionally, true cases of mitral disease, 
in children particularly, may simulate the 
appearance of a congenital defect in the 
postero-anterior view. This is well illus- 
trated in Figure 2-4, from a well established 
case of mitral stenosis and regurgitation. 
The high position of the convexity on the 
left is strongly suggestive of a congenitally 
defective heart. Nevertheless, definite dis- 
placement of the esophagus to the right and 
posteriorly (Fig. 2-B) is well shown, estab- 
lishing the presence of a dilated left atrium, 
hence the diagnosis of mitral disease. 

Diseases of the pulmonary circulation, 
whether due to sclerosis, possible hyperten- 
sion, or changes in the lung parenchyma it- 
self, may give the appearance illustrated in 
Figures 3-A and 3-B. The first clinical di- 
agnosis in this case was mitral stenosis and 
regurgitation. The postero-anterior view 
(Fig. 3-4) resembles either the cardiac 
configuration resulting from mitral disease 
or from a congenital defect. It could be con- 
sidered as a fairly good example of the for- 
mer, resembling quite closely the appearance 
shown in Figure 2-4. However, in the right 
lateral view (Fig. 3-B), there is no displace- 
ment whatever of the esophagus indicating 
that the lesion must be affecting the right 
heart exclusively, and, therefore, could not 
be due to mitral disease. [ventually, this 
case was shown to be of pulmonary origin 
with no valvular lesion whatever, the dis- 
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ease being confined to the pulmonary circu- 
lation. 

Congenital defects may give much the 
same findings as illustrated in Figures 3-4 
and 3-B. Occasionally, combined congenital 
defects produce a very marked cardiac en- 
largement such as is shown in Figure 4-A. 
This would be very difficult to interpret by 
itself as the appearance might easily be pro- 
duced by combined lesions of both the mi- 
tral and aortic valves. The absence of dis- 
placement of the esophagus in the lateral 
view (Fig. 4-B) effectively demonstrates 
that there is no enlargement of the left 
atrium. 
heart, mitral disease would thus be definitely 
ruled out; aortic disease alone could hardly 


In the presence of such a large 


be considered with such a postero-anterior 
configuration; hence a right heart lesion, 
probably congenital in origin, would be the 
logical diagnosis and this is clearly borne 
out by the clinical findings. 

There are, obviously, certain inherent er- 
rors in the use of this method. In cases of 
marked kyphosis of the thoracic spine, for 
example, the space between the esophagus 
and the spine may be still present, even 
though the esophagus has been posteriorly 
displaced by an enlarged left atrium, the 
kyphosis compensating for the displacement. 
The contrary is true in lordosis of the tho- 
racic spine, in which this space may be oblit- 
erated even in the presence of a normal 
heart. A lengthened, ectatic, descending 
aorta may retract the esophagus posteriorly, 
itself giving the appearance of displacement 
by an enlarged heart. In such a case, the 
lack of a dense anterior to the 
esophagus, and the displacement of the 
esophagus to the left in the postero-anterior 
view, instead of to the right as is usual in 
mitral disease, helps to rule out this displace- 


shadow 


ment. Occasionally, a displacement is seen 
in diffuse cardiac dilatations, such as occur 
with pericarditis, the toxic or fibrotic myo- 
cardium, and in the late stages of hyperten- 


sion or aortic valvular disease. In these 














DISCUSSION 


cases, however, while the distinction from 
mitral disease may be somewhat difficult, 
there is usually no doubt that the heart is 
not normal and that it is not a right heart 
lesion. A complete absence of displacement 
of the esophagus may occur in mitral dis- 
ease, but only when there are no cardiac 
symptoms. The physical findings which 
identify the condition in such cases are ob- 
tained accidentally, or during the course of 
a routine examination. Such 
usually of little or no clinical significance. 

In spite of these inexactitudes, intelligent 
application of this technic and intelligent 
interpretation of the roentgenoscopic and 


a lesion is 


roentgenographic findings will prove to be 
an invaluable aid in the accurate differentia- 
tion of functional heart conditions and right 
heart lesions from the cardiac enlargement 
originating in disease of the mitral valve. 


SUMMARY 


1. The clinical differentiation of lesions 
exclusively causing enlargement of the 
right heart from mitral valvular disease is 
often most difficult. The postero-anterior 
roentgenograms may be of little value in 
some cases. 

2. Certain functional cardiac conditions 
may simulate mitral valvular disease clini- 
cally. In these, the postero-anterior roent- 
genogram may resemble that seen in mitral 
disease. 

3. The examination of the barium-filled 
esophagus may be a great aid in this dis- 
tinction. Very early in the course of cardiac 
enlargement of mitral origin, posterior and 
often right-sided displacement of the esoph- 
agus occurs, due to the enlargement of the 
left atrium. 

+. This displacement does not occur in 
the other two types of cases, because either 
there is no cardiac enlargement at all, or else 
the right side alone is affected, the left 
atrium remaining normal. 


2. This method of distinction has been 
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used in many difficult cases with striking 
success. 
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DISCUSSION 


Dr. Frep J. Hopces (Ann Arbor, Michi- 
gan): Dr. Rigler has emphasized the impor- 
tance of examining the heart itself by a simi- 
lar routine procedure, giving proper weight to 
recognizable changes in the size, shape, and 
position of various portions of the cardiac 


shadow as seen in various views. He has 
shown, furthermore, that, as a result of 
thoroughgoing study, information can be 


gained which compares favorably in value 
with information obtained by ordinary meth- 
ods of physical examination, and that the 
roentgenologist is fully justified in drawing 
clinical conclusions from his observations. 
We have all heard cardiologists question the 
roentgenologist’s right to diagnose roentgeno- 
graphically a valvular lesion. Many clinicians 
feel that roentgenology has contributed but 
little to cardiac diagnosis. I feel that we have 
been shown that the roentgenologist can, in 
many cases, offer valuable clinical information 
based upon variations in appearance, which in 
turn have a sound physiologic basis. We have 
seen that many of these observations are fully 
as reliable as the recognition of a typical car- 
diac murmur. As a group, we roentgenologists 
have long been content to make somewhat off- 
hand comments concerning the probability of 
cardiac or vascular damage, without making a 
serious or detailed study of the heart and great 
vessels. If we were to accord to this field the 
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same careful attention to routine and detail 
which has come to be accepted for roentgen 
examination of the urinary tract, the paranasal 
sinuses, and the chest, I feel sure that the 
value of the roentgen findings in cardiovascu- 
lar disease would be more widely accepted by 
cardiologists. Careful fluoroscopic study of 
the chest, including orthodiagraphic plotting of 
the cardiac silhouette, examination in various 
oblique views, observations of the contour and 
course of the esophagus when it is filled with 
barium, together with film studies as indicated 
by fluoroscopic appearance, should be the 
routine. employed by the roentgenologist in 
every case in which cardiovascular disease is 
suspected. 

Dr. L. R. Sante (St. Louis, Mo.): Dr. 
Rigler’s paper is an example of the application 
of. practical observation in radiology. Analysis 
of the situation, not only in this but in other 
fields, might aid us a great deal in understand- 
ing our observations. The findings Dr. Rigler 
has demonstrated are really what you would 
expect, and the changes he has shown are 
really the changes that you would expect to 
see, but he has shown them in a very graphic 
way. 

In a rather recent development of synchron- 
ization of roentgenograms with the heart beat 
by means of an electrocardiograph, setting off 
the x-ray apparatus in extreme systole and 
diastole of the heart, an instantaneous record 
of the cardiac outline during the extremes of 
contraction and relaxation is obtained. 

This seems to me to be of great funda- 
mental value. Tor instance, by the calculation 
of the heart volume for extreme systole and 
extreme diastole, the output per beat can be 
calculated, which is, after all, the basis for 
determining cardiac function. 

Knowing the output per beat, the way is 
opened for determining what effect certain 
drugs have upon the heart and circulation. It 
seems to me that such investigation would be 
of fundamental importance. It is by no means 
a simple procedure; it requires special ap 
paratus and special painstaking methods. It 
is not yet ready for the general radiologic de- 
partment. 
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Dr. Luten (St. Louis, Mo.): An 


intensive study of any diagnostic procedure, 


DREW 


such as Dr. Rigler has given to the problem 
that he presented so clearly, has a twofold 
value. It improves the technic of the test and 
makes it more valuable in differential diag- 
nosis. Sometimes, more important. still, it 
leads to a better understanding of the disease 
process under investigation. The conception, 
to which Dr. Rigler refers several times, of 
enlargement of the left auricle with heart 
failure would appear to give important sup- 
port to the notion that ventricular failure is 
associated essentially with inability of the 
ventricle to deliver the blood that is 
to it. 

There is still some discussion as to 


supplied 


ven- 
tricular output in heart failure. Dr. Rigler’s 
observation would appear to support the con- 
ception that there is a relative, if not an abso- 
lute, diminution ot output and an_ inability 
to deliver the blood that is supplied from 
above. 

The same underlying factor would appear 
to be associated with right ventricular failure, 
even though the disease process responsible 
for that failure depends ultimately upon dif- 
ferent causes. I was rather interested to note 
that Dr. Rigler included among those lesions 
which cause right heart disease such processes 
as bronchial asthma and emphysema. It is 
Kountz and Alexander’s belief that bronchial 
asthma and emphysema do not produce right 
heart disease, their ideas being supported both 
by theoretic considerations and by postmor- 
tem findings. 

In a clinical study of the hearts of asthmatic 
patients, we found no increased incidence of 
heart disease. The finding of right axis devia- 
tion in the electro-cardiogram, which has been 
reported in support of right heart disease in 
such cases, can hardly be interpreted as an 
evidence of right heart disease, because the 
electrical axis commonly deviates to the right 
in that position of the heart assumed with the 
associated emphysema. 

The question of whether or not bronchial 
asthma and emphysema are important causes 
of right heart disease, however, is not an in- 
tegral part of Dr. Rigler’s paper. If I may, 














GLASER AND RAIZISS: 


for just a moment, I will refer to the remarks 
of your chairman that roentgenographic ob- 
servations of the heart are equal in importance 
to clinical observations, a conception which 
cannot be controverted. Certainly the radiolo- 
gist should have only thanks for the knowledge 
he gives. The work Dr. Rigler has done must 
indeed, in many instances, be of very great 
help in differential diagnosis. 

Dr. SAMUEL Brown (Cincinnati, Ohio): 
The determination of the correct size of the 
heart for the particular individual under ex- 
amination has always been a difficult problem 
for me to decide. The several factors given 
by the speakers, upon which the determination 
of the correct size of the heart is made, are, 
in my opinion, too variable under normal con- 
ditions to depend upon, and they may lead one 
to incorrect conclusions. 

In my work I have found that there exists 
one factor which is constant under normal con- 
ditions: the constancy of the relationship be- 
tween the heart and aorta and the thoracic 
cage. When the heart is enlarged, or the 
thoracic aorta is dilated, the relationship is 
immediately disturbed. This 
relationship is easy to recognize both in the 
anterior and the lateral views of the thorax. 


disturbance in 


Dr. RiGLeR (closing): I just want to cor- 
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rect a false impression which I gave. I did not 
mean to associate the left atrium as a causa- 
tive or etiologic factor with heart failure. I 
have not the temerity to rush in and discuss 
whether the atrium or the ventricle is asso- 
ciated with failure. I meant only to point out 
that, in the stage of cardiac disease which we 
have when failure occurs, there must already 
I did 


not mean to say that it is an important part of 


be an enlargement of the left atrium. 


failure. I have no opinion on that question. 
Likewise, I have no opinion on the question 
of asthma as a cause of right heart disease. 
I merely mentioned it because it is a common 
conception. I certainly do have an opinion that 
with marked 


chronic fibrous 


change will create heart enlargement. There 


lung disease 


are many pathologists who thoroughly believe 
that emphysema and asthma are related to 
right heart failure. 


Dr. Honces (closing): To correct any mis- 
apprehension on Dr. Luten’s part concerning 
present relationships between roentgenologists 
and cardiologists, I wish to assure him that I 
feel any criticism we may have received in the 
past has been entirely justified. Haphazard 
roentgen examination of the heart and great 
vessels has led to a lack of confidence on the 
part of clinicians in such studies. This state 
ot affairs can and should be corrected. 


IODIZED RAPESEED OIL (CAMPIODOL), AN IMPROVED 
ROENTGENOGRAPHIC OPAQUE OIL" 


By MARK ALBERT GLASER, M.D., Los ANGELEs, and 
GEORGE W. RAIZISS, PxH.D., PHILADELPHIA 


OLLOWING the experimental intro- 
duction of campiodol 
Glaser, 1; Glaser, 2), it immediately 
became apparent that an iodized oil most 


(Frazier and 


efficient for the visualization of the various 
body cavities should have physical proper- 


‘Read before the Radiological Society of North America, 
at the Sixteenth Annual Meeting, at Los Angeles, December 
1-5, 1930. 


ties adaptable for each individual cavity. 
This led to the synthesis of dilution prod- 
ucts as well as an emulsion. 

Undiluted campiodol is best used to out- 
line the tracheobronchial tree. The dilu- 
tion of campiodol with ethyl olive oil re- 
sulted in a free-flowing, less viscous com- 
pound, which still retained sufficient opacity 
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for roentgenographic visualization. Equal 
parts of campiodol and ethyl olive oil were 
ideal the the 
sinuses; whereas a 4-to-1 dilution was in- 
valuable for the outline of the subarachnoid 


for visualization of nasal 
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valence linkage of the carbon atom. 


The 
iodization of rapeseed oil was accomplished 
by utilizing a variation of the methods of 
Hubl wherein mercuric chloride is used as a 


catalyst. This method of iodization has 





space, the blood vessels, fistulae, uterus, and 
salpinx. In order to visualize the genito- 
urinary tract, an emulsion of campiodol 
proved the most satisfactory and has been 
utilized successfully in over 500 cases. 
The ability of certain oils to absorb iodine 
depends on the unsaturated property of some 
of the carbon atoms composing the glyceryl 
esters present in the oils. These unsatu- 
rated glyceryl fatty esters vary in their de- 
grees of iodine absorption, and those with 
the highest amount of unsaturation § will 
naturally absorb the largest amount of 
The held in firm 


iodine. iodine will be 


union once it has combined with the free 





Fig. 2. 


been described elsewhere (Raiziss, Glaser, 
and Clemence, 3).’ 

Rapeseed oil (colsa oil), which proved to 
be the most satisfactory for iodization pur- 
poses, is derived from the seeds of Brassica 
napus, Brassica campestris, Brassica rapa. 
It is a yellow, almost odorless oil with a 
specific gravity of 0.914 and an iodine value 
of 93.5 to 105.6. It is composed of the 
glycerides of stearic, erucic, and an oleic 
acid. 

lodized rapeseed oil (campiodol) is a 
light yellowish, semi-viscous, transparent oil 


The author has included citations 
subsequent to the reading of his paper. 


from the literature 














GLASER AND RAIZISS: 


with a slightly aromatic odor and oleagi- 
nous taste. It contains from 43 to 45 per 
cent iodine and its specific gravity is from 
1.2 to 1.3 at 20° centigrade. It is soluble 
in chloroform, ether, benzene, and carbon 
bisulphide, and insoluble in water and alco- 
hol. This chemical compound deteriorates 
very slowly upon exposure to light and heat, 
some samples remaining stable for over a 
year, with which, upon radiographic expo- 
sure, an intense shadow is obtained. 

Campiodol (rapeseed oil) is an oil of very 
low toxicity. Given by mouth, dogs have 
withstood 6.75 c.c. per kilogram of body 
weight without toxic effects. Injected into 
the internal carotid artery, with ligation of 
the external carotid, the dogs were able to 
withstand 1.5 c.c. per kilogram of body 
weight. Six c.c. of oil have been injected 
into the subarachnoid space by cisternal in- 
jection in dogs weighing from 4 to 5 kilo- 
grams, without toxic effects. Spinal-fluid- 
cell counts on dogs wherein 2 c.c. of iodized 
oil have been injected by cisternal puncture 
varied from 250 to 600 cells per c.c. be- 
tween the first and second days. At the end 
of five or six days, the cell count ranged be- 
tween 5 and 15 cells per cubic centimeter. 
In clinical cases of hydrocephalus 7 c.c. of 
the oil were injected into the ventricles with 
a maximum count of 310 cells per c.c. on the 
second day. 

For use in the spinal subarachnoid space, 
4-to-1 iodized rapeseed oil is an ideal prod- 
uct because of its free-flowing qualities and 
low viscosity. Campiodol may be injected 
through a small caliber needle either in the 
lumbar region or in the cisterna. By elevat- 
ing or lowering the head of the patient, as 
well as placing him on his back or abdomen, 
its flow may be observed under the fluoro- 
scope. ‘In this manner partial or complete 
spinal block may be determined. 

lodized rapeseed oil should not be indis- 
criminately used and should not be used as a 
routine. Great care should be taken in the 
Its use is 


selection of the proper cases. 
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Fig. 3. 


particularly indicated in those cases wherein 
a level lesion is present upon clinical exam- 
ination, and the jugular compression test 
demonstrates the absence of blocks, or in 
those cases wherein a level lesion is absent 
and the jugular compression test indicates 
presence of a partial or complete block. In 
suspected cases of tumor of the cauda 
equina, campiodol is of great value. An 
oil of a specific gravity lighter than the 
spinal fluid is undesirable in the demonstra- 
tion of spinal block because violent reactions 
occur, such as high temperature, convul- 
and increased cell count (Figs. 1 
and 2). 

The cerebral vascular system has been 
outlined by the injection of the internal 
carotid, with ligation of the external carotid 
(Fig. 3). 


Moniz (+) with sodium bromide, 


sions, 


So far this has been used only in 
dogs. 
and more recently Saito, Kamikawa, and 
Yanagizawa (5 and 6), with an emulsion of 
iodized oil, have successfully outlined the 
cerebral vascular system. 

Rice (7), in a personal communication 
to the authors, has reported the use of campi- 
odol in nine cases of peripheral vascular 
lesions. He prefers the 50 per cent mixture 
because it is of the same specific gravity as 
blood. In this manner he is certain about 
accurately determining the venous flow. 











Ten c.c. of campiodol were injected into the 
hlood stream without symptoms (Fig. 4). 
Campiodol is also of value in demonstrat- 
ing the patency of the vessels as well as ac- 
curately localizing the area of obstruction. 
lodized rapeseed oil is of great aid in the 
accurate diagnosis of chest pathology, par- 
ticularly in those patients complaining of 
persistent cough, expectoration, hemoptysis, 
or chest pains in the absence of tubercle 
bacilli. It is contra-indicated only in those 
cases wherein the oil will lower the vital 
capacity below that of normal. Dr. William 
B. Faulkner, Jr. (8), has found that the 
catheter method of injection gives more con- 
sistent 
under the fluoroscope so that its flow may 


results. Campiodol is introduced 
be visualized through the bronchi, the x-ray 
piates being taken immediately. In those 
cases wherein a bronchus was occluded by 
pus, a foreign body, or tumor, preliminary 
bronchoscopy was necessary to clear the 
pathway. 

bronchiectasis 


the diagnosis of 


For 
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campiodol has been of extreme importance 





to demonstrate the extent and location of 
the process. Frequently cases of bronchi- 
ectasis can be diagnosed only by this method. 
In empyema, campiodol is of value to de- 
termine the degree of lung expansion, and 
in this manner further treatment may be 
prescribed, particularly in those cases of 
closed drainage. Chronic abscesses of the 
lung can readily be filled with campiodol. 
Acute lung abscesses can be visualized only 
if the obstructed bronchus is treated pre- 
liminarily by the bronchoscope. This clears 
the bronchus of pus, granulation tissue, or 
edema. In some cases of lung disease a 
definite therapeutic value has been noted. 

Fifty per cent of campiodol and 50 per 
cent of ethyl olive oil has proved most sat- 
isfactory for outlining the maxillary sinus. 
Due to its diminished shadow-casting prop- 
erty, the essential soft tissues may be clearly 
outlined and because of its low viscosity spe- 
cial syringes are unnecessary. lodized rape- 
seed oil has proved of great value in deter- 
mining the exact thickness of the mucous 
membrane and in the diagnosis of polyps 
and cysts, also for the clearing up of an- 
trums wherein the density was due to in- 
creased bone or unerupted teeth. By deter- 
mining the exact thickness of the antrum 
wall a more exact prognosis can be offered 
the patient and the indication for medical 
or surgical treatment may be more accurate- 
ly determined. The frontal sinuses may 
also be outlined. 

To overcome the objections of many ob- 
servers who have been unable to tell when 
the antrum is filled completely, thus fre- 
quently advising operation on antrums with- 
out thickened walls, a series of head posi- 
tions have been devised so all the walls of 
the antrum may clearly be visualized, the 
shift of the oil in the sinus permitting such 
observations (Glaser, Futch, and Snure, 9). 
In urography, emulsified iodized rapeseed 


oil has proved satisfactory (Glaser and 














CASE REPORTS AND NEW DEVICES 


Kutzmann, 10). Emulsification has permit- 
ted the oil to mix with the urine in the kid- 
ney pelvis and because of this slight viscous- 
ness, reflux into the bladder has been pre- 
vented. By its use pain, burning, and other 
signs of discomfort have been eliminated be- 
cause of the inertness of the product. Cysto- 
grams and urethrograms may also be ob- 
tained with much ease. The syringe method 
has been utilized in these cases because of 
the slight viscousness of the emulsion. Dr. 
A. A. Kutzmann (11) has used this prod- 
uct in over 500 cases without any toxic ef- 
fects and with a maximum relief of symp- 
toms. 

Dr. M. J. 
produce in a 4-to-1 dilution in uterosalping- 
ography without any toxic effects and with- 


Abramson has utilized this 


out pain. A 4-to-1 solution has proved of 
unusual value for the outline of the body 
sinuses. 

For the outlining of sinuses, a 4-to-1 di- 
lution is quite satisfactory and clear visuali- 
zation is obtained. 


CONCLUSIONS 


1. lodized rapeseed oil, campiodol, be- 
cause of its various products designed par- 
ticularly for the different body cavities, is of 
great value for roentgenologic visualization. 

2. It has been used in the subarachnoid 
space, cerebral ventricles, vascular system, 
nasal sinuses, the tracheobronchial tree, male 
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and female genito-urinary tracts, and fistulze 
without toxic effects and with an ease of 
administration and maximum of. visualiza- 
tion. 
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CASE REPORTS AND NEW DEVICES 


AN INTERESTING CASE OF 
OSTEOCHONDROMA 

By LESTER J. WILLIAMS, M.D, F.A.C.R.,, 

3ATON RouGe, La. 

In the past few vears a marked advance- 
ment has been made in the diagnosis and 
treatment of bone tumors. The interesting 
and educational Bone ‘Tumor Clinic of Dr. 


Bloodgood and Dr. Geschickter, as well as 
the appointment of a Registry Committee by 
the American College of Surgeons to study 
and classify bone tumors, have contributed 
ina large measure to a better understanding 
of the value of early diagnosis of bone 
tumors. 

Many of the benign bone tumors are re- 
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garded as being incapable of producing 
harmful effects other than a slight discom- 
For this 
reason these tumors are permitted to pro- 


fort and, at times, slight pain. 


gress, without attention, until such serious 


OSTEOCH AN DROMA 
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In presenting this case of osteochondroma, 
I appreciate that it is a manifestation of a 
not uncommon disease with which every 
roentgenologist is familiar. The case is in- 
teresting and instructive because it demon- 





Fig. 1 


complications arise as to demand immediate 
attention. It is a wise physician who makes 
frequent use of the roentgen ray in observ- 
ing the progress of benign bone tumors for 
possible complications, such as malignancy, 
also their encroachment upon vital struc- 
tures, and marked destruction of adjacent 
bones. 

Osteochondroma, considered one of the 
benign tumors, on account of its usually 
mild symptoms and frequent occurrence, 
often evades clinical observation. 


innocent benign 


so-called 


that a 
tumor, such as an osteochondroma, is capa- 


strates 


ble of producing serious results so insidious- 
ly as to be unobserved except by the roent- 
gen ray. 

Case B. F. B., male, aged 19, weight 129 
pounds, height 72 inches. Family history: 
Mother, 50 years of age, living and well; 
father died at the age of 55; cause of death, 
nephritis. No history of rickets or skeletal 
deformities in the family, nor was there any 
history of tuberculosis or cancer. 











CASE REPORTS AND NEW DEVICES 


Present Illness or Complaint.—About five 
years previous to the present examination 
the patient noticed a swelling of the left 
ankle. He thought nothing of it until the 
summer of the fifth year when it became 
larger, causing a deformity above the ex- 
ternal malleolus. He also noticed that the 
left knee was smaller than the right. There 
was no pain, and he was able to play tennis 
and exercise regularly without difficulty. 

X-ray Examination.—An osteochondroma 
of the left tibia was seen, measuring ap- 
proximately 3.5 by 4 cm. and located on the 
outer posterior surface about 5 cm. above the 
ankle joint. The left fibula near the site of 
the enchondroma of the tibia exhibited a de- 
formity from pressure of the benign growth. 

The most striking thing in the roentgeno- 
gram of this case is the appearance of ero- 
sion of the fibula, with only a thin cortex re- 
maining as a result of continued pressure. 
Incidentally, the fibula is regarded as one of 
the strongest bones in the body. The pres- 
sure of the osteochondroma of the tibia 
against the fibula has caused a bowing out- 
ward of the latter bone, amounting to 2 
centimeters. One would imagine that this 
bone, instead of gracefully retreating with 
the formation of this symmetrical arch, 
would have halted and diverted the tumor 
enemy army. 

In his work on “Bone Formation,” Jansen 


gives us some illuminating information about 
bony tissue which shows “a natural liability 
to absorption, a tendency to yield, with re- 
gard to lateral pressure of softer neighboring 
structures.” He states as axiomatic that the 
vertebrae will stand 2 kg. pressure per sq. 
em., in the direction of pressure for which 
the bone is built, but if the pressure is ap- 
plied at right-angles, only one-eighth of this 


amount is necessary for rapid destruction of 


bony tissue. 
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REDUCTION OF FRACTURES AND 
REMOVAL OF FOREIGN BODIES 


USING 
BI-PLANE 


OIL-IMMERSED SHOCK-PROOF UNITS, 

FLUOROSCOPY, AND SPECIAL 

FRACTURE DEVICE 

By LEX G. McCUTCHEN, M.D., Department of 
Radiology, St. Louis University and St. Louis 

County Hospital 


There is a growing demand for the sep- 
arate fracture room in the x-ray depart- 
ment. That this room should be equipped 
with modern x-ray and fracture facilities 
goes without saying. In the writer’s experi- 
ence in x-ray and fracture work, he has 
found that the oil-immersed tube, the bi- 
plane fluoroscopic screen, and a simple me- 
chanical means of extension should be avail- 
able units of these facilities. 

Since the introduction of the oil-immersed 
tube, it has been a relatively simple matter 
to have a fracture room that is free from 
the dangers of electrical shock—an advan- 
tage which can best be appreciated by those 
who have worked in the darkness of the 
old-time fluoroscopic room, with its hazar- 
dous overhead wires. 

The safety of the oil-immersed tube has 
also been an advantage in bringing about 
the use of the bi-plane fluoroscopic screen, 
which has been found practical and ex- 
ceedingly helpful both in fracture work and 
in the removal of foreign bodies. The lat- 
eral view afforded by the bi-plane is a great 
time-saver, as it serves as an istant check 
on the accuracy of the anteroposterior view. 
The two views of the bi-plane can now be 
conveniently controlled by two foot switches 
incorporated in a block, together with the 
light button (Fig. 2). Using this method 
of control, it is possible for the operator to 
shift instantly from the anteroposterior 
view to the lateral, and vice versa, or to 
turn on the light in the room without shift- 
ing his position. Radiographs may also be 
made in two views without moving the pa- 
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Fig. 1. Fracture device and shock-proof oil-immersed unit using single screen adjustable for 


anteroposterior and lateral views. 


tient or changing the setting on the control 
stand. This combination switch has been in 
use for some time and it has proved very 
satisfactory. 

The fracture apparatus illustrated was de- 
vised some years ago by the writer for use 
in conjunction with the fluoroscope. Since 
the first publication describing it, several 
improvements suggested by its use have been 
made, although the general structure of the 
apparatus has remained the same. Its ef- 
ficiency has been greatly increased since the 
advent of the oil-immersed tube, as the re- 
duction of fractures in the x-ray room prior 
to this was greatly hampered by the dan- 
gers of overhead wiring. It saves time, en- 
ergy, and unnecessary handling of the pa- 
tient, as the fracture may be reduced, the 


cast applied, and the radiograph made on 
the x-ray table. Another advantage lies in 
the fact that it is portable. It may be taken 
to the operating room to provide extension 
during open reduction and its attachment or 
detachment is extremely simple. When it is 
removed from the table, the fracture room, 
equipped with oil-immersed tube and_bi- 
plane fluoroscope, becomes an ideal foreign 
body room. 

In the reduction of fractures of the up- 
per extremity, the patient is placed at right 
angles to the table, with the standard in the 
axilla or against the chest wall (Fig. 4). By 
using the long lever under the control of 
bi-plane fluoroscopy, the fragments of 
broken bone can be manipulated. After re- 
duction, steady extension may be main- 
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Fig. 3. Lower extremity fracture using fracture device, bi-plane screen, and shock-proof oil-immersed unit. 
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Fig. 4. Upper extremity fracture; traction at right-angle to body, with bi-plane fluoroscopic 


control and shock-proof oil-immersed unit. 


tained and x-ray films made in two views 
without changing the position of the frac- 
tured extremity. 

In the reduction of fractures of the sur- 
gical neck of the humerus, the leather cuff 
can be adjusted along the lever until the 
alignment when 
Adequate 


fragments are in good 
viewed under the fluoroscope. 
traction is available. 

In the reduction of lower extremity frac- 
tures, the patient is anesthetized on the 
stretcher, then lifted to the table and placed 
on the pelvic support, back and head rest. 
The extremity is wrapped in sheet cotton 
or encased in stockinet. A Collins’ hitch of 
three-inch muslin bandage is then tied to the 
ankle. The leather cuff is applied over the 


hitch (using three eyelets). After the nec- 
essary extension has been obtained, radio- 
graphs are made in two views without 
changing the position of the patient or the 
setting on the control stand of the x-ray 
machine. 

Removal of the leather cuff without re- 
leasing extension is very simple. The ends 
of the Collins’ hitch are tied to hook on the 
long traction bar. This maintains extension 
after the cuff is removed. The hitch may be 
incorporated in the cast or removed after 
the cast is applied. 

The writer has found the combination de- 
scribed to be helpful and it is his belief that 
it will prove a valuable as well as an attrac- 
tive addition to an x-ray department. 
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A LIST OF POSSIBLE VARIABLES 
FOR RAY EFFECT INVESTI- 
GATIONS 


Scientists hold the most optimistic views 
concerning the possibilities which lie in the 
field of x-ray and related ray applications. 
This is true of workers in fields which 
are widely separated. H. J. Muller,’ of the 
University of Texas, for instance, stated of 
his field, genetics, that x-rays are means by 
which we may be able to regulate life itself. 
His statement has to do with the kinds of 
modifications which we may make in genes 
and chromosomes. A. H. Compton is quot- 
ed as stating that if the voltage of x-ray 
tubes can be raised to between ten and 
twenty million, the door to the release of 
atomic energy may be opened. 

It is the purpose of the following list to 
name the conditions which may be varied in 
either the tube, the ray, the surrounding 
spaces, or in the treated material itself dur- 
ing such fundamental investigations of ray 
effects. An attempt has been made to im- 
agine all of the possible variables of possible 
significance, but no claim is made, of course, 
that it is complete. Nevertheless, it is 
believed that a great deal of the future 
sciences of genetics, ray chemistry, and ray 
physics, as well as future x-ray machine de- 
sign, must be erected within the framework 
here indicated. At best, however, the aid 
will he merely such as the armchair philos- 


*Heritab'e Variations: Their Production by X-rays and 
Their Relation to Evolution. Smithsonian Rep. for 1929, 
Pp. 345-362; also Scientific Monthly, December, 1929, 


481 


opher can give the real investigator. The 
writer would be glad to hear of additions 
to the list which others may make, and sug- 
gests that some scientific librarian take the 
subject in hand to give the variables library 
index numbers in the same way that radio 
literature has been codified. An enormous 
ray effect literature already exists. The list, 
proceeding from the obvious variables to the 
obscure ones, is as follows: 


Vary the identity of the material raved. 

Vary distance from ray source. 

Vary time of treatment. 

Vary number of treatments. 

Vary voltage of tube, t.¢., hardness of ray. 

Vary milliamperage of tube, ic., quan- 
tity of ray. 

Vary target temperature. 

Vary target material: (a) metals; (5) 
non-metals; (c) mixtures or compounds. 

Vary filament temperature. 

Vary filament area. 

Vary filament material. 

Feed tube alternating current: (a) vary 
wave shape. 

Feed tube direct current: (a) vary cur- 
rent, as pulsating. 

Control electron flow in tube with grid: 
(a) modulate ejected x-rays. 

Control character of radiation by mag- 
netic field (Faraday effect). 

Control character of radiation by electro- 
static field. 

Control character of radiation by filter: 
(a) liquids; (b) solids; (¢) solutions; (d) 
thickness; (¢) angle. 

Vary character of secondary radiation in 
subject by first injecting secondary x-ray 
generating material. 

Vary character of x-rays by mixing with 


Fy 
Fi 


Som 
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other radiation, such as radium, ultra-violet, 
etc., of selected wave length. 

Vary polarization of x-rays themselves. 

Vary polarization of admixed ray. 

Vary temperature at which treatment is 
given. 

Vary pressure at which treatment is given. 

Vary gases of atmosphere in which treat- 
ment is given. 

Vary kind of cells to which treatment is 
given (by shielding selected portions). 

Vary age of cells to which treatment is 
given. 

Vary pH of cells to which treatment is 
given (acidity or alkalinity ). 

Vary humidity of atmosphere at which 
treatment is given. 

Vary water content of cells to which treat- 
ment is given. 

Vary work done by cells before treatment 
is given. 

Vary work done by cells after treatment 
is given. 

Vary food supply of cells before treat- 
ment is given. 

Vary food supply of cells after treatment 
is given. 

Vary number of sources of x-rays acting 
at one time. 

Vary angles at which such sources act. 

Vary amount of hormone stimulation of 
cells before, during, or after treatment. 

Vary degree of dispersion of material be- 
fore treatment. 

Vary electrical grounding of material to 
which treatment is given. 

Vary electrostatic charge of material to 
which treatment is given. 

Vary current flowing through subject. 

Vary direction of current flowing through 
subject. 

Vary type of current flowing through 
subject. 

Vary number of components of system 
being raved. 

Vary phases of components being rayed. 
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Vary phase incidence of rays from two or 
more sources in the material itself. 

Use secondary radiation exclusively. 

Use reflected radiation, as from crystal 
surfaces. 

Vary magnetic influences on subject being 
raved. 

Vary order of raying of parts or compo- 
nents of subject. 

Vary kind of mechanical stresses on sub- 
ject being rayed. 

Vary value of mechanical stresses on sub- 
ject being rayed. 

Vary the raying of food supply of subject. 

It is plain that after varying the above 
factors one at a time, they may then be va- 
ried two at a time and so on. In this way 
compound effects may be produced. 
the number of thus 
templated approximates infinity, a_ state- 
ment of the “alphabet” upon which they 
While predic- 


Since 


combinations con- 


are based may be of value. 
tions are hazardous, it would seem as if im- 
portant biological effects, at least those tend- 
ing to advance the specialization of species, 
vould not flow from the variation of a 
single factor. 

As Baekeland 
chemistry compared to that of life processes, 
it is like trying to play the piano by explod- 
between — the 


said of our laboratory 


dynamite cartridge 
strings. Such a statement is equally true as 
to the biological effects of our present meth- 


ing a 


ods of raying. 

To use a different figure of speech, the 
x-ray is capable of becoming a_sculptor’s 
tool in the hands of the biologist and genet- 
icist. Hitherto, it has been only, in therapy, 
a means of destroying pathologically af- 
fected cells. Development would, therefore, 
seem to lie in the modification of its violence 
and in the modulation of its waves to a 


complexity of oscillation commensurate 
with the complexity of the 


Cuesrer Tieric, M.S. 


results desired. 


Covington, Ky. 
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A LETTER OF PROTEST 
In the Journal of the American Medical 
Association, May 6, 1933, appeared an edi- 
torial entitled “Disturbances of the Heart as 
Indication for Surgical Intervention in Hy- 
perthyroidism,” which appeared to the Edi- 
tor of RADIOLOGY as showing such misin- 
formation on the part of its writer that he 
felt constrained to voice a protest. The fol- 
lowing letter has been sent to the Editor of 
the Journal of the American Medical Asso- 
ciation, with the request that he publish it. 


May 22, 1933 
Dear Sir: 

May I call to your attention certain in- 
accuracies which occur in your editorial on 
“Disturbances of the Heart as Indication for 
Surgical Intervention in Hyperthyroidism,” 
appearing in the May 6, 1933, issue of the 
Journal of the American Medical Associa- 
tion. 

The character of editorials appearing in 
that Journal has been of such high order 
that the countless physicians reading them 
are all agreed that they represent the latest 
and most accurate thought in the advance- 
When we find 
deviation from such standards in arraigning 


ment of modern medicine. 


a well known and accepted method of treat- 
ment we naturally look for an explanation 
in order that we may have a better under- 
standing of the motive activating such a 
departure. 

It would seem that our parent organiza- 
tion should be free from partisanship and 
deal alike with all of its members. 
pears that this 
hered to in this editorial. There can be no 


It ap- 
principle has not been ad- 


denying the fact that certain physicians rep- 
resenting specialized branches of medicine 
become over-enthusiastic in regard to some 
method or methods of treating disease. This 
is true not only of radiologists but of other 


specialists as well. However, this cannot 
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apply in the instance of the treatment of 
thyrotoxicosis by irradiation. 

“The beha- 
vior of the heart in hyperthyroidism pre- 


The editorial begins with: 


sents a number of interesting problems for 
Why not also 
the radiologists, who have occasion to see 


the surgeons and internists.”’ 


Is it because the 
writer thinks that radiologists lack sufficient 
knowledge to enable them to appreciate the 


thousands of such cases ? 


interesting problems mentioned, and for this 
The 


goiter to-day is as much a radiologic prob- 


reason are ignored? treatment of 
lem as it is surgical. 

The editorial further states that “It seems 
generally agreed that the most efficient 
method of treating thyrotoxicosis to-day is 
by subtotal removal of the thyroid gland.” 
It would be interesting to know where such 
obtained, and in what 


information was 


manner. There is hardly a town of anv 
size in this country in which toxic goiter is 
not being treated by irradiation and in a 
most satisfactory manner. 

The editorial contains another inaccurate 
statement wherein it is said that “Attempts 
at control of these symptoms [speaking of 
toxic goiter] by roentgen irradiation or by 
iodine therapy are, as a rule, inefficient, 
while valuable time is wasted and pathologic 
changes in the cardiovascular system pro- 
egress.” Again I ask how this information 
Is it the reaction of an in- 
Has an honest effort 


was obtained. 
ternist or surgeon? 
been made to ascertain the status of radiol- 
ogy in the treatment of this disease before 
censuring a method of which the writer ap- 
parently knows little? For his information 
I give actual statistics obtained in an tmpar- 
tial, unbiassed, and unprejudiced manner. 
When surgical statistics are obtained in a 
similar manner there will be a change of 
opinion from that expressed in the editorial 
in question. 

In the Mareh, 1932, 
will be found a paper on the Radiological 


issue Of RADIOLOGY 


Aspect of Thyrotoxicosis which clearly 
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shows a true and impartial evaluation of 
radiation treatment of toxic goiter. The 
statistics presented were obtained from ra- 
diologists of varied experience in the treat- 
ment of this disease, some reporting on as 
few as five cases, others on hundreds, and 
one on 1,500. The percentage of satisfac- 
tory results was least in the instance of ra- 
diologists treating small numbers of cases 
and highest among those treating large 
numbers of cases, but to render a fair and 
unbiassed report the general average was 
taken. This showed a percentage of cures 
of 66.22; marked improvement in 21.07; 
recurrence in 8.45; failure in 12.4. I am 
quite sure that the percentage of cures com- 
pares favorably with that of surgery if a 
study be made of the surgical cures reported 
by general surgeons and not by a few ex- 
pert goiter surgeons. In this study it was 
also shown that, of the 10,500 cases treated 
by radiation, nearly 1,000 had been operated 
upon previously. 

Another misleading statement is made in 
your editorial. You mentioned that it is re- 
ported that the mortality rate following sur- 
gical operation for toxic goiter is less than 1 
per cent. What good news would this be to 
the goiter patients who contemplate surgi- 
cal intervention, if only it were true! No 
doubt, in a few—and a very few—surgical 
institutions of note such a low mortality rate 
is correct, but only a small percentage of 
goiter operations the country over are done 
in these institutions. After all, what counts 
is what general surgeons are doing, not just 
a few clinics, though they be large. General 
surgeons, most capable in other surgical 
fields, but such as lack specialized experience 
in goiter surgery, show a surgical mortality 
which is far higher than “less than 1 per 
cent.” The medical profession and the pub- 
lic are getting tired of hearing of this “less 
than 1 per cent” mortality because thev 
know better. Why not be frank with our- 
selves and state the true rate of mortality, 
as nearly as we can arrive at it? 
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In 1929, A. B. Cooke stated that there 
was a general increase in surgical mortality 


rates during recent years, and that thyroid 
surgery headed the list, with a mortality 
rate which had increased 250 per cent in the 
preceding two decades. He believed the 
reason for this increase to be that every lo- 
cal surgeon to-day operates on goiter cases, 
while several years ago operation was done 
by only a few experts. Before him, N, J. 
MacLean, writing in 1921, made a survey to 
ascertain the surgical mortality in exoph- 
thalmic goiter, sending questionnaires to 100 
United States and Canadian hospitals. The 
replies indicated that a mortality rate of 8 
per cent existed then. Some time later he 
sent questionnaires to 200 additional hospi- 
tals, and obtained about the same percent- 
age, the mortality rate being then 7 per 
cent. There is nothing to indicate any sharp 
drop in the percentage since these surveys 
were made. 

It is not my desire to undermine or to 
minimize the importance of surgery in the 
treatment of toxic goiter, but I do object to 
letting pass without comment an editorial 
distinctly and unjustly antagonistic to ra- 
diation. Also, I take exception to the fact 
that so little information was obtained be- 
fore the Journal proceeded to publish an 
editorial against an accepted method, em- 
ployed throughout the world in the treat- 
ment of toxic goiter. 

Sincerely yours, 


Leon J. MeEnvitte, M.D. 





AMERICAN CONGRESS OF 
RADIOLOGY 
SEPTEMBER 25-30, 1933 
Chicago during the World’s Fair will wel- 
come the largest radiological congress ever 
held in the United States when the four na- 
tional radiological societies will meet there 
in joint convention. Other members of the 
medical profession are invited as well. The 
American Congress of Radiology is sched- 
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uled for September 25-30, inclusive, at the 
Palmer House. According to Dr. Henry K. 
Pancoast, of Philadelphia, President of the 
Congress, all physicians, physicists, biolo- 
gists and others connected with the allied 
sciences will be made welcome at the Con- 
gress. 

The four radiological societies sponsoring 
the Congress that have eliminated their reg- 
ular annual meetings for 1933 in its favor 
are: The American College of Radiology, 
the American Radium Society, the Ameri- 
can Roentgen Ray Society, and the Radio- 
logical Society of North America. The Chi- 
cago Roentgen Society will also participate. 

Scores of visitors from Central and South 
American countries are expected to attend 
the Congress, and invitations have been sent 
to European colleagues. Over a hundred 
and fifty essayists will devote 55 full hours 
to the scientific program. The six-day pro- 
gram, however, places the scientific meetings 
to terminate at 2:00 p.M., leaving the after- 
noons free for visiting the Century of Prog- 
ress World’s Fair. Incidentally, the Fair 
itself will have remarkable worthwhile dis- 
plays showing the development of the x-rays 
and radium in their medical applications. 

Benjamin H. Orndoff, M.D., of Chicago, 
Chairman of the Executive Council of the 
Congress, invites members of the medical 
profession to inquire further of him by 
writing to 2561 N. Clark Street, Chicago, 
concerning membership in the Congress, 
railroad and hotel rates, etc. He points out 
that the Palmer House is reserving 1,400 
rooms for the period of the Congress and 
guarantees that rates will not be increased or 
other prices advanced during the session. 
The Palmer House was selected for the 
Congress because it is so well arranged for 
such an event, and the scientific sessions, as 
well as scientific and commercial exhibits, 
will all be on one floor. 

Numerous committees are hard at work 
planning the Congress. Among these are the 
History and Education Committee, headed 


by Byron H. Jackson, M.D., of Scranton, 
Pa., President of the Radiological Society 
of North America. This committee will 
publish a special volume, known as “Science 
of Radiology,” for the members of the Con- 
gress, and will sponsor an unusual exhibit 
of old medical texts which will trace the his- 
tory of radiology from the early chemistry 
of the Middle Ages. Other Committees in- 
clude those on Publicity, James T. Case, 
M.D., of Northwestern University, Chicago, 
Chairman; Committee on Local Arrange- 
ments, M. J. Hubeny, M.D., of Chicago, 
Chairman; Scientific Exhibits, B. R. Kirk- 
lin, M.D., of the Mayo Clinic, Rochester, 
Minn., Chairman; Scientific Program, 
George IE. Pfahler, M.D., of Philadelphia, 
Chairman; Publications, Leon J. Menville, 
M.D., of New Orleans, and Lawrence Reyn- 
olds, M.D., of Detroit, Co-chairmen; Com- 
mittee on Photography, A. U. Desjardins, 
M.D., of the Mayo Clinic, Rochester, Minn., 
Chairman; Commercial Exhibits, John T. 
Murphy, M.D., of Toledo, Ohio, Chairman ; 
Finance, E. L. Jenkinson, M.D., of Chicago, 
Chairman; Travel and Transportation, 
Henry Schmitz, M.D., of Chicago, Chair- 
man; Membership, Albert Soiland, M.D., 
of Los Angeles, Chairman. 

The President of the Congress is Henry 
Kk. Pancoast, M.D., of Philadelphia. The 
Vice-presidents are: Albert Soiland, M.D., 
of Los Angeles, as President of the 
American College of Radiology; Burton 
J. Lee, M.D., of New York, as President of 
the American Radium Society; John T. 
Murphy, M.D., of Toledo, Ohio, as presi- 
dent of the American Roentgen Ray Soci- 
ety, and Byron H. Jackson, M.D., of Scran- 
ton, Pa., as President of the Radiological 
Society of North America. The other of- 
ficers are: Chairman of the Executive 
Council, B. H. Orndoff, M.D., of Chicago; 
Secretary of the Council, E. L. Jenkin- 
son, M.D., of Northwestern University, 
Chicago; Treasurer of the Council, Henry 
Schmitz, M.D., of Loyola University, Chi- 
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cago. The Executive Council, aside from 
the names just given, includes the chairmen 
of the various committees. 
James T. Case, M.D., Chairman 
Publicity Comunittee. 





DR. ALBAN KOHLER HONORED 


During the meet- 





| ing of the German 
Roentgen Society 
which took place in 
Bremen, April 22- 
24, the Rieder Gold 
Medal was awarded 
to Dr. Alban Kohler, 
of Wiesbaden, 
outstanding work in 
roentgenology. This 





for 


honor has been 
awarded to the late 
Holzknecht, 
of Vienna, and to Gosta Forssell, of Stock- 








Guido 


holm. 

The Radiological Society of North Amer- 
ica offers its congratulations to Dr. Kohler, 
who is teacher and friend to many of our 
members. 





ANNOUNCEMENT 





At the request of James T. Case, M.D., 
the following notice is published. 

The Reunion of French Language Physi- 
cians practising radiology and electrology 
(Medecins Electroradiologistes de Langue 
Francaise), under the auspices of the So- 
ciété Francaise d’ Electroradiologie et de Ra- 
diologie medicales, of the Société de Radiol- 
ogie medicale francaise and of the Société 
3elge de Radiologie, to which are invited 
French-speaking physicians of whatever na- 
tionality, will be held in Paris, Oct. 12, 1933, 
at the Faculty of Medicine at the same time 
as the Congress of Surgery. 
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The following questions will be the order 
of the day: 

1. The radiological examination of the 
mucosa of the large intestine. 
Dr. Ledoux-Lebard, 
medical electroradiology to the Hospitals of 
Paris, and Dr. Gilbert, medical radiologist 


Reporters: 


chief of service of 


of the Cantonnal Hospital of Geneva. 

2. The short waves. Reporter: Profes- 
sor Rechou, of Bordeaux, assisted by Dr. 
Auclair, Dr. Dausset, and Dr. Droust. 

The officers of the Congress are as fol- 


lows: Dr. Belot, President; Dr. Delherm, 
Dr. Rechou, and Dr. Dubois-Trepagne, 


Vice-presidents; Dr, Dariaux and Dr. Por- 
tret, Secretaries; Dr. Morel-Kahn, 7reas- 


urer. 





BOOK REVIEWS 


THE Petvis IN Opsstetrics. A Practical Man- 
ual of Pelvimetry and Cephalometry, Includ- 
ing Chapters on Roentgenological Measure- 
ment. JuLius Jarcuo, M.D., F.A.C.S., Con- 
sulting Roentgenologist, Hastings Hillside 
Hospital; Attending Obstetrician and Gyne- 
cologist, Sydenham Hospital. A volume of 
365 pages, 140 illustrations, and 51 tables. 
Published by Paul B. Hoeber, Inc., New 
York, 1933. Price $6.00. 


This volume, a good example of the pub- 
lisher’s art, is printed on good quality paper 
using large, easily legible type; the illustra- 
tions are profuse and well-made and convey 
an excellent first impression. The value of this 
book, however, lies not in any original ma- 
terial, for no pretense of novelty is made, but 
in a compilation of rather widespread data, so 
that its significance is more as a basis for fu- 
ture analysis and comparison of pelvic meas- 
urements than in its immediate practical appli- 
cation. 

Virtually every possible manual and caliper 
measurement that has ever been made is well 
described, portrayed, and evaluated. The tables 
of racial variation in pelvic size should prove 
of special interest to practitioners who find 
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themselves in contact with a varied racial ele- 
ment among their patients. 

The chapter on x-ray pelvimetry is clearly 
written. Perhaps too much is made of the va- 
rious “different” methods which in the end 
resolve themselves into but two, the stereo- 
scopic triangulation and the target-film over 
object-film proportion types. However, these 
are well described and are undoubtedly of con- 
siderable value. 

The chapter on cephalometry is likewise well 
done. Whether more mention of the difficul- 
ties of determining the exact sites of the fetal 
head in utero, and of maintaining them while 
exposures are being made, should not have 
been made, is open to question. 

The bibliography is excellent and should 
make it practically unnecessary to go back be- 
yond this time to cover the literature in this 
field. It shows a careful search of past en- 
deavors. The book, as a whole, should prove 
of widespread interest, although to the well- 
posted radiologist it offers little save a com- 
pilation of data; that alone, however, should 
make it worthy of a place in his library. 





EINFOHRUNG IN DIE RONTGENOLOGIE. A Text- 
book for Physicians and Students. G. F. 
Haeniscu, Prof. Dr. Med., Leitender Ober- 
arzt am Allgem. Krankenhaus Barmbeck, 
Hamburg, and H. Hortuusen, Prof. Dr. 
Med., Leitender 
Krankenhaus St. Georg, Hamburg. With a 
physical-technical by A. 
Liecutt, Priv.-Doz. Dr. Med. Chefarzt am 
Inselspital, Bern. A volume of 359 pages 
and 299 illustrations and drawings. Pub- 
lished by Georg Thieme, Leipzig, 1933. 


Oberarzt am _ Allgem. 


introduction 


Price, 25 marks. 

As indicated in the title, this is an introduc- 
tion to roentgenology, so the material has been 
contracted down to the point where it can be 
assimilated readily by students or physicians 
without previous training in roentgenology. 

As is usual in the publications of this house, 
the printing and illustrations are beautifully 
done. The diagrams are numerous and clarify- 
ing. While the section on physics and technic, 
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comprising about 44 pages, is complete, it 
seems more elaborated than necessary for a 
student’s textbook. It may be criticized be- 
cause so little attention is paid to roentgeno- 
graphic technic, an important feature of the 
student’s training. 

The section on diagnosis, written by Dr. 
Haenisch, is notable for its clarity of language, 
which makes it easy reading for the non- 
German student. The general statement of the 
principles of roentgen diagnosis is unusually 
good and is well worth study even by special- 
ists in the field. Furthermore, the detailed 
analysis of roentgenograms of several differ- 
ent portions of the body represents a fine 
achievement in demonstrating the fundamen- 
tals of roentgen diagnosis. The general critique 
of the value and limitations of the roentgen 
method, while rather conservative, is very well 
written. 

The specific details of regional diagnosis 
are, however, briefly done. The whole section 
comprises only about 150 pages, so there is 
little room for detail. This is perhaps justifi- 
able in this type of text, but there would seem 
to be a marked disproportion in an allocation 
of space which gives the therapeutic and 
physics sections of a textbook for general 
practitioners much more space than that as- 
signed to the diagnostic section. The latter 
will inevitably be much more used. Notable 
omissions, due undoubtedly to the need for 
brevity, are encountered. 

The section on roentgen therapy was writ- 
ten by Prof. Holthusen. On the whole, the 
treatment of the subject is excellent, the broad 
discussions of the effects of radiation on cells 
being particularly commendable. In the de- 
tailed discussion of the treatment of specific 
diseases, the book suffers from a_ tendency 
to include too many diseases in which the 
effects of radiation are most questionable. 
American readers may be particularly sur- 
prised to find pernicious anemia, gonorrhea, 
hemophilia, and abscesses of teeth, to mention 
only a few, discussed at some length as proper 
cases for roentgen therapy. Nevertheless, this 
section is well worth the perusal of the special- 
ist in radiology, as well as the student. 
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Dit Cwurie-RONTGENTHERAPIE BOSARTIGER 
FRAUENLEIDEN (Curie-roentgentherapy of 
Malignant Disease in Women). By Dkr. 
STEFAN Simon, Leiter der Strahlenabteilung 
der 1. Universitats-Frauenklinik in Wien. 
Radiologische Praktika, XX. 
122 pages and 78 illustrations. 
by Georg Thieme, Leipzig, Germany, 1933. 
Price, 13.20 marks. 
In the introduction the author emphasizes 

the fact that although radiation therapy has 


A volume of 
Published 


many remarkable results to its credit, it must 
still be considered in its infancy. The proper 
application of radiant energy requires many 
years of specialized study and training in 
order that one may avoid the dangers con- 
nected with its use. 

The book offers a precise and comprehensive 
outline of the present status of x-ray and 
radium therapy in the treatment of malignant 
tumors located in the female generative organs. 
In a general part the essentials of a proper 
preparation of the patient for the treatment 
are related, followed by a description of the 
technic of administering radium and x-rays. 
The biologic effect of radiation on normal and 
pathologic tissue is also dealt with briefly. 

In the special part we find the various 
tumors discussed, arranged according to their 
location: cancer of the vulva, of the vagina, 
of the cervix uteri, of the corpus uteri. The 
carcinomatous blastoma in the ovary and the 
sarcoma of the generative organs are also 
mentioned. the 
points are discussed: clinical experience, struc- 


For each group following 
ture of tumor, subdivisions, indications and 
contra-indications for radiation; the radical, 
prophylactic, and palliative treatment; treat- 
ment methods used as adjuncts, the after-care, 
prognosis, and statistical results. 

Numerous well-chosen illustrations accom- 
pany the text, a good percentage of these be- 
ing devoted to diagrams of radium applicators 
in situ. The radiologist who has a reading 
knowledge of German will be well rewarded 
for the time spent with the study of this mono- 
graph. 


RADIOLOGY 


Les AsckEs pu Poumon (Pulmonary Abscess), 
By M. Lton KinpperG, Médecin des Hopi- 
taux de Paris, and Ropert Monon, Chirur- 
gien des Hopitaux de Paris, with the collab- 
oration of A. Soutas, Assistant d’O. R. L. a 
Hopital Laénnec. 
and 119 illustrations. 
et Cie., Paris, 1932. 


An internist and a surgeon, assisted by an 


A volume of 322 pages 
Published by Masson 
Price, 55 frances. 


otolaryngologist, have joined forces to write 
a comprehensive clinical study of the pulmo- 
nary abscess. The material is grouped under 
the following headings: general introduction, 
pathologic anatomy, etiology, clinical features, 
complications, diagnosis, various types of 
treatments (medical, bronchoscopic, surgical). 
In a concluding chapter the experience of the 
authors is critically analyzed, and definite 
therapeutic indications, based on their obser- 
vations, are given for the various types of pa- 
The text is 
profusely illustrated by more than a hundred 


tients and pathologic processes. 


roentgenograms and an extensive bibliography 
will be found at the end of the book. This 
monograph should appeal to the radiologist as 
well as to his confréres in the medical profes- 
sion. 





ROENTGENSTEREOSCOPY IN DeEnNTIsSTRY. By 
Privatdozent Dr. J. v. Reckow, Marburg. 
Vol. LXXXIII of “Deutsche Zahnheil- 
kunde,” 1933, with 80 pages and 21 illustra- 
tions. Published by Georg Thieme, Leip- 

zig, Germany. Price, 6 marks. 

The author reviews at great length the va- 
rious stereoscopic methods, particularly re- 
garding their application on dental problems. 
He then reports his own studies leading to 
certain conclusions as to the scope of roent- 
genstereoscopy in dentistry. If the distance 
between skull and film is 2 meters (teleoste- 
reoradiography ), the whole skull can be taken 
on a relatively small film. Intra-oral stereo- 
scopic films are indicated if two films, taken 
in different planes, are not sufficient to enable 
one to arrive at a diagnosis. 
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BLOOD CHANGES 


Changes in the Blood 
Deep Therapy and Their Prognostic Value. 
Bosch. Strahlentherapie, 1932, XLV, 503-524. 

The author states that four factors usually pro- 
duce changes in the blood picture in carcinoma pa- 
tients following roentgentherapy: (1) the irradia- 
tion itself; (2) the indirect effect on the bone mar- 
row; (3) the toxins produced by tumor necrosis; 
(4) the bacterial infection of the tumor. 

The prognosis is, as a rule, favorable if there is 
only a slight drop of hemoglobin and erythrocytes, 
a decrease of the leukocytes immediately after the 
normal within from 


Roentgen 
Hans 


Picture after 


exposure which returns to 
eight to twelve weeks, a small drop in lymphocytes, 
a slight increase in polynuclear cells and eosinophils, 
and a drop of the monocytes and mast-cells. The 
opposite reaction of the blood must be considered 
as an unfavorable prognostic sign. The author em- 
phasizes that one single factor should not be re- 
garded as significant. 
Ernst A. Ponte, M.D., Ph.D. 


CONTRAST MEDIA 


Radiography of the Placenta and its Possible 
Clinical Applications. Domenico Vajano. Archivio 
di Radiologia, Sept.-Dec., 1932, p. 773-788. 

The author carried out radiologic and histologic 


experiments on rabbits and guinea pigs and 


showed that it is possible to visualize the placenta 
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by a single non-toxic intravenous or intracatdiac 
dose of colloidal (thorotrast) which is 
to the and to the mother. He, 
therefore, feels that the method may be worthy of 
a clinical trial. 


thorium 


harmless fetus 


E. T. Leppy, M.D. 


THE DIAPHRAGM 


Examination of the Action of the Diaphragm in 
Hiccup 
Paltrinieri. Rivista di radiologia e 
December, 1932, IV, 645-768. 


by Means of Phrenography. Giovanni 


fisica medica, 

The author studied two cases of hiccup, one of 
so-called paradoxical hiccup, by Palmieri’s technic 
of phrenography (a simplified method of cinema- 
tography for the study of movement of the dia- 
phragm, described in 1922). 
cases, illustrated by 15 figures in the paper, con- 


The study of his 


siders some of the findings which are of impor- 
tance in the examination of the diaphragmatic 
function in normal and pathologic lesions. 


BE. Ty Lenpy, NB. 


EXPERIMENTAL STUDIES 


Plasma ot Animals Ex- 


A. Calo. Strahlentherapie, 


The Tissue Cultures in 
posed to Roentgen Rays. 
1932, XLV, 487-502. 

Cultures 


heart and spleen 


grown in the plasma of chickens which had received 


of embryonal were 
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total body irradiation with roentgen rays (180 K.V., 
3 ma., 31 em. F.S.D., 2.0 Al, 2100 r). They showed 
an increased growth as compared with cultures grow- 
ing in the plasma of normal animals. Malignant 
tumor cells treated in the same manner showed a 
definite inhibition of growth. Cultures of em- 
bryonal tissues and of tumors growing in the plasma 
of Rous sarcoma chickens exposed locally over the 
tumor showed definite inhibition of growth. This 
was most pronounced in cultures of Rous sarcoma. 
The effect of the plasma on the cultures had its 
optimum if the plasma was prepared 24 hours after 
the irradiation. If the plasma is kept in a test tube 
for a longer time, the effect disappears. 
Ernst A. Ponte, M.D., Ph.D. 


GALL BLADDER (NORMAL AND 
PATHOLOGIC) 


Congenital Urinary Obstructions in Male Children. 
W. A. Frontz. Jour. Urol., April, 1932, XXVII, 
489-501. 

The author reports several cases of unusual anom- 
alies occurring in male children presenting obstruc- 
tive symptoms. He has attempted to classify these 
lesions in various groups, depending upon their 
anatomic configuration. 

A number of pathologic specimens demonstrating 
this form of anomaly are reproduced in the article 
along with the cystograms. 

Davis H. Parpoii, M.D. 


A Contribution to the Radiologic Study of 
Pericholecystic Deformities. Pietro Perona. Arch- 
ivio di Radiologia, Sept.-Dec., 1932, p. 719-765. 

Prof. Perona, of Padova, first reviews some of 
his previous work on the morphology of the gall 
bladder and on perivisceritis secondary to appen- 
dicitis and traces schematically the various aspects 
of cholecystic adhesions as shown by operation, 
origin and development. He 
and deformities of the 


discussing their 
shows that dislocations 
gall bladder always have some special pathologic 
background and that in each examination a check- 
ing of the function of the gall bladder is of great 
assistance. Strawberry gall bladder may some- 
times present a confusing radiologic picture. In 
pericholecystitis there may be found decreased 
density, blurred outlines, and delayed emptying, 
due to the simple fact that the normal function of 
the gall bladder is impeded by external factors. 
E. T. Leppy, M.D. 


GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 


Evaluation of Compression Technic in the Roent- 
gen Demonstration of Duodenal Lesions. Milton J. 


RADIOLOGY 


Geyman. Am. Jour. Roentgenol. and Rad. Ther,, 
August, 1932, XXVIII, 211-222. 

While some workers claim ability to demonstrate 
the niche of duodenal ulcer in 90 per cent of cases, 
the expected percentage will probably be somewhere 
between 45 and 75. After a considerable experience 
in the routine application of the compression method 
of study to all gastro-intestinal cases, a 64 per cent 
demonstration of the ulcer niche in the entire series 
diagnosed as duodenal ulcer was obtained by the 
writer. A Chaoul compressor applied after the ad- 
ministration of about one ounce of thin watery sus- 
pension of barium is the method recommended, a 
fairly large series of films at various angles being 
necessary for satisfactory study. The compression 
method with films is definitely more accurate than 
compression fluoroscopy only. In certain ulcers 
with the cap sharply contracted the compression 
method may fail to demonstrate the niche as surely 
as when the cap only is in the filled state; in the 
latter case the method may occasionally fail to dem- 
onstrate an ulcer deformity in the presence of ulcer. 
It is no uncommon thing to demonstrate two or even 
more ulcer craters by the compression method, this 
affording, of course, a more exact diagnosis that 
would be possible by other methods. In the course 
of treatment it is at times possible to demonstrate 
the decrease in size or disappearance of the crater, 
while the filled cap may show an essentially un- 
changed defect. In a period of a year and a half 
there was only one case in which the least suspicion 
existed that the pressure exerted by the compressor 
may have hastened a perforation. 


J. E. Hasse, M.D. 


A Contribution to the Knowledge of the Varia- 
tions in the Length of the Colon in the Adult. Dino 
Mantovani. Rivista di radiologia e fisica medica, 
December, 1932, IV, 685-726. 

Mantovani describes an anomaly occurring in a 
redundant colon in the adult which may present 
obscure and confusing symptoms resembling those 
of many abdominal lesions, but which are, in fact, 
only reflex symptoms originating in this anomaly. 
He regards the anomaly of idiopathic origin. In his 
case there was also a bicornate uterus. He also 
presents a detailed study of 16 interesting cases in 
which the colon was studied. 

E. T. Leppy, M.D. 

A Case of Tuberculosis of the Small Intestine. 
Ettore Colombo. Archivio di Radiologia, Sept.- 
Dec., 1932, p. 766-772. 

The author reports a case of tuberculosis of the 
upper loops of the small intestine, presenting the 
same findings as described in detail by Freud, and 
characteristic of sarcoma. The diagnosis was con- 
firmed by operation but without a biopsy. 

E. T. Leppy, M.D. 
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Roentgenography 
Evaluation of compression technic in roent- 
gen demonstration of duodenal lesions 
(ab.), M. J. Geyman, 490. 
Stasis 
Clinical significance of duodenal stasis, S. A. 
Portis, 201. 
ECONOMICS, medical 
Effect of depression on radiology (ed.), 313. 
EDUCATION 
National Board of Medical Examiners recog- 
nizes radiology (ed.), 56. 
EMBOLISM, oil 
Dangers of injection of iodized oils (ab.), 
Reports of Council on Pharmacy and 
Chemistry, 413. 


Pfahler, 281. 


diaphragm in 
(ab.), 








494 


EMPYEMA, interlobar 
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X-ray in diagnosis of renal tumors and poly- 
cystic kidneys, J. R. Caulk, 209 (211). 

Abscess 

Carbuncle of kidney (metastatic staphylococ- 
cus abscess of kidney cortex) (ab.), L. 
3rady, 330. 

Calculi 

Calculus disease complicating horseshoe kid- 
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Flick, 367 (370). 
LUNGS 
Abnormalities 
Congenital left cystic lung, 
lower lobe (ab.), P. 


with aplasia of 
Iacchia, 238. 








496 
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Primary carcinoma of % with metastases: 
case report (ab.), T. B. Weinberg and H. 
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Iodized rapeseed oil (campiodol), improved 
roentgenographic opaque oil, M. A. Glaser 
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RADIATION, measurement—continued 
in roentgentherapy laboratories (ab.), A. 
Determann, 414. 
Of bacteria 
Effect of x-rays on bacteria in media of high 


specific gravity: preliminary report, W. A. 
Johnston, 195. 
Secondary 
Ionization measurements on influence of sec- 
ondary beta rays in gamma-ray therapy 
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